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THIS MANUAL, like its preceding editions, has 
been prepared to assist those who work or experiment 
with home-entertainment-type electron tubes and cir- 
cuits. It will be found valuable by engineers, service 
‘technicians, educators, experimenters, radio amateurs, 
hobbyists, students, and many others technically inter- 
ested in electron tubes. 


The material in this edition has been augmented and 
revised to include the recent technological advances in 
the electronics field. For more convenient referencing 
of the latest tube types, the Technical Data Section 
has been restricted to coverage of active RCA types; 
basic data for replacement and discontinued RCA tubes 

are given in the RCA Types for Replacement Use table. 
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Electrons, Electrodes 
and Electron Tubes 


HE electron tube is a marvelous 

device. It makes possible the per- 
forming of operations, amazing in con- 
ception, with a precision and a certainty 
that are astounding. It is an exceedingly 
sensitive and accurate instrument—the 
product of coordinated efforts of engi- 
neers and craftsmen. Its construction 
requires materials from every corner 
of the earth. Its use is world-wide. Its 
future possibilities, even in the light of 
present-day accomplishments, are but 
dimly foreseen, for each development 
opens new fields of design and appli- 
cation. 

The importance of the electron 
tube lies in its ability to control almost 
instantly the flight of the millions of 
electrons supplied by the cathode. It 
accomplishes this control with a mini- 
mum of energy. Because it is almost 
instantaneous in its action, the electron 
tube can operate efficiently and accu- 
rately at electrical frequencies much 
higher than those attainable with rotat- 
ing machines. 


Electrons 


All matter exists in the solid, 
liquid, or gaseous state. These three 
forms consist entirely of minute divi- 
sions known as molecules, which, in 
turn, are composed of atoms. Atoms 
have a nucleus which is a _ positive 
charge of electricity, around which re- 
volve tiny charges of negative electricity 
known as electrons. Scientists have es- 
timated that electrons weigh only 1/30- 
billion, billion, billion, billionths of an 
ounce, and that they may travel at 
speeds of thousands of miles per second. 

Electron movement may be accele- 
rated by the addition of energy. Heat is 


one form of energy which can be con- 
veniently used to speed up the electron. 
For example, if the temperature of a 
metal is gradually raised, the electrons 
in the metal gain velocity. When the 
metal becomes hot enough, some elec- 
trons may acquire sufficient speed to 
break away from the surface of the 
metal. This action, which is accelerated 
when the metal is heated in a vacuum, 
is utilized in most electron tubes to 
produce the necessary electron supply. 

An electron tube consists of a 
cathode, which supplies electrons, and 
one or more additional electrodes, 
which control and collect these elec- 
trons, mounted in an evacuated en- 
velope. The envelope may be made of 
glass, metal, ceramic, or a combination 
of these materials. 


Cathodes 


A cathode is an essential part of an 
electron tube because it supplies the 
electrons necessary for tube operation. 
When energy in some form is applied 
to the cathode, electrons are released. 
Heat is the form of energy generally 
used. The method of heating the cath- 
ode may be used to distinguish between 
the different forms of cathodes. For ex- 
ample, a directly heated cathode, or 
filament-cathode, is a wire heated by 
the passage of an electric current. An 
indirectly heated cathode, or heater- 
cathode, consists of a filament, or 
heater, enclosed in a metal sleeve. The 
sleeve carries the electron-emitting ma- 
terial on its outside surface and is 
heated by radiation and conduction 
from the heater. 

A filament, or directly heated cath- 
ode, such as that shown in Fig. 1 may 
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be further classified by identifying the 
filament or electron-emitting material. 
The materials in regular use are tung- 
sten, thoriated tungsten, and metals 
which have been coated with alkaline- 
earth oxides. Tungsten filaments are 
made from the pure metal. Because 
they must operate at high temperatures 
(a dazzling white) to emit sufficient 
electrons, a relatively large amount of 
filament power is required. 

Thoriated-tungsten filaments are 
made from tungsten impregnated with 
thorium oxide. Due to the presence of 
thorium, these filaments liberate elec- 
trons at a more moderate temperature 
of about 1700°C (a bright yellow) and 
are, therefore, much more economical 
of filament power than are pure tung- 
sten filaments. 

Alkaline earths are usually applied 
as a coating on a nickel-alloy wire or 
ribbon. This coating, which is dried in 
a relatively thick layer on the filament, 
requires only a relatively low tempera- 
ture of about 700-750°C (a dull red) 
to produce a copious supply of elec- 
trons. Coated filaments operate very 
efficiently and require relatively little 
filament power. However, each of these 
cathode materials has special advan- 
tages which determine the choice for a 
particular application. 

Directly heated filament-cathodes 
require comparatively little heating 
power. They are used in tube types de- 
signed for battery operation because it 
is, Of course, desirable to impose as 
small a drain as possible on the bat- 
teries. They are also used in rectifiers 
such as the 1G3GT/1B3GT and the 
SY3GT. 


An indirectly heated cathode, or 
heater-cathode, consists of a thin metal 
sleeve coated with electron-emitting ma- 
terial such as alkaline-earth oxides. The 
emissive surface of the cathode is main- 
tained at the required temperature 
(approximately 1050°K) by resistance- 
heating of a tungsten or tungsten-alloy 
wire which is placed inside the cath- 
ode sleeve and electrically insulated 
from it, as shown in Fig. 2. The heater 
is used only for the purpose of heat- 
ing the cathode sleeve and sleeve coat- 
ing to an electron-emitting temperature. 
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Useful emission does not take place 
from the heater wire. 

A new dark heater insulating coat- 
ing developed by RCA has better heat 
transfer than earlier aluminum-oxide 
coatings, and makes it possible to oper- 
ate heaters at lower temperatures for 
given power inputs. Because the tensile 
strength of the heater wire increases 
at the lower operating temperatures, 
tubes using dark heaters have increased 
reliability, stability, and life. 


FILAMENT 


Fig. 2—Indirectly 
heated cathode’ or 
heater-cathode. 


Fie. 1—Filament 
or directly heated 
cathode. 


The heater-cathode construction is 
well adapted for use in electron tubes 
intended for operation from ac power 
lines and from storage batteries. The 
use of separate parts for emitter and 
heater functions, the electrical insula- 
tion of the heater from the emitter, 
and the shielding effect of the sleeve 
may all be utilized in the design of the 
tube to minimize the introduction of 
hum from the ac heater supply and to 
minimize electrical interference which 
might enter the tube circuit through the 
heater-supply line. From the viewpoint 
of circuit design, the heater-cathode 
construction offers advantages in con- 
nection flexibility because of the elec- 
trical separation of the heater from the 
cathode. 

Another advantage of the heater- 
cathode construction is that it makes 
practical the design of a rectifier tube 
having close spacing between its cath- 
ode and plate, and of an amplifier tube 
having close spacing between its cath- 
ode and grid. In a close-spaced rectifier 
tube, the voltage drop in the tube is 
low, and, therefore, the regulation is 
improved. In an -amplifier tube, the 
close spacing increases the gain obtain- 
able from the tube. Because of the 
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advantages of the heater-cathode con- 
struction, almost all present-day receiv- 
ing tubes designed for ac operation 
have heater-cathodes. 


Generic Tube Types 


Electrons are of no value in an 
electron tube unless they can be put to 
work. Therefore, a tube is designed 
with the parts necessary to utilize elec- 
trons as well as those required to pro- 
duce them. These parts consist of a 
cathode and one or more supplemen- 
tary electrodes. The electrodes are en- 
closed in an evacuated envelope having 
the necessary connections brought out 
through air-tight seals. The air is re- 
moved from the envelope to allow free 
movement of the electrons and to pre- 
vent injury to the emitting surface of 
the cathode. 

When the cathode is heated, elec- 
trons leave the cathode surface and 
form an invisible cloud in the space 
around it. Any positive electric poten- 
tial within the evacuated envelope of- 
fers a strong attraction to the electrons 
(unlike electric charges attract; like 
charges repel). Such a positive electric 
potential can be supplied by an anode 
(positive electrode) located within the 
tube in proximity to the cathode. 


Diodes 


The simplest form of electron tube 
contains two electrodes, a cathode and 
an anode (plate), and is often called a 
diode, the family name for a two-elec- 
trode tube. In a diode, the positive 
potential is supplied by a suitable elec- 
trical source connected between the 
plate terminal and a cathode terminal, 
as shown in Fig. 3. Under the influence 
of the positive plate potential, electrons 


ELECTRON 
FLOW 


Fig. 3—Basic diode circuit. 


flow from the cathode to the plate and 


return through the external plate-bat- 
tery circuit to the cathode, thus com- 
pleting the circuit. This flow of electrons 
is known as the plate current. 

If a negative potential is applied to 
the plate, the free electrons in the space 
surrounding the cathode will be forced 
back to the cathode and no plate cur- 
rent will flow. If an alternating voltage 
is applied to the plate, the plate is al- 
ternately made positive and negative. 
Because plate current flows only during 
the time when the plate is positive, cur- 
rent flows through the tube in only one 
direction and is said to be rectified. 
Fig. 4 shows the rectified output current 
produced by an alternating input volt- 
age. 


RECTIFIED 
OUTPUT CURRENT_ 


PLATE CURRENT 


PLATE VOLTS 


ALTERNATING 
VOLTAGE INPUT 


Fig. 4—Current characteristics of rectifier 
circuit. 


Diode rectifiers are used in ac re- 
ceivers to convert the ac supply voltage 
to dc voltage for the electrodes of the 
other tubes in the receiver. Rectifier 
tubes having only one plate and one 
cathode, such as the 35W4, are called 
half-wave rectifiers, because current 
can flow only during one-half of the 
alternating-current cycle. When two 
plates and one or more cathodes are 
used in the same tube, current may be 
obtained on both halves of the ac cycle. 
The 6X4, 5Y3GT, and 5U4GB are ex- 
amples of this type and are called 
full-wave rectifiers. 

Not all of the electrons emitted by 
the cathode reach the plate. Some re- 
turn to the cathode, while others re- 
main in the space between the cathode 
and plate for a brief period to produce 


6 


an effect known as space charge. This 
charge has a repelling action on other 
electrons which leave the cathode sur- 
face and impedes their passage to the 
plate. The extent of this action and the 
amount of space charge depend on the 
cathode temperature, the distance be- 
tween the cathode and the plate, and 
the plate potential. The higher the plate 
potential, the less is the tendency for 
electrons to remain in the space-charge 
region and repel other electrons. This 
effect may be noted by applying increas- 
ingly higher plate voltages to a tube 
Operating at a fixed heater or filament 
voltage. Under these conditions, the 
maximum number of available electrons 
is fixed, but increasingly higher plate 
voltages will succeed in attracting a 
greater proportion of the free electrons. 

Beyond a certain plate voltage, 
however, additional plate voltage has 
little effect in increasing the plate cur- 
rent because all of the electrons emitted 
by the cathode are already being drawn 
to the plate. This maximum current, 
illustrated in Fig. 5, is called saturation 
current. Because it is an indication of 
the total number of electrons emitted, 
it is also known as emission current or 
simply emission. 


NUMBER OF ELECTRONS 
REACHING PLATE ——> 


O PLATE VOLTAGE —> 


Fig. 5—Current characteristic of diode 
tube. 


Although tubes are sometimes 
tested by measurement of their emission 
current, it is generally not advisable to 
measure the full value of emission be- 
cause this value would be sufficiently 
large to cause change in the tube char- 
acteristics or even to damage the tube. 
Consequently, while the test value of 
emission current is somewhat larger 
than the maximum current which will 
be required from the cathode in the 
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use of the tube, it is ordinarily less 
than the full emission current. The 
emission test, therefore, is used to in- 
dicate whether the cathode can supply 
a sufficient number of electrons for 
satisfactory operation of the tube. 

If space charge were not present to 
repel electrons coming from the cath- 
ode, the same plate current could be 
produced at a lower plate voltage. One 
way to make the effect of space charge 
small is to make the distance between 
plate and cathode small. This method 
is used in rectifier types having heater- 
cathodes, such as the 5V4GA and the 
6AXSGT. In these types the radial dis- 
tance between cathode and plate is only 
about two hundredths of an inch. 

Another method of reducing space- 
charge effect is utilized in mercury- 
vapor rectifier tubes. When such tubes 
are Operated, a small amount of mer- 
cury contained in the tube is partially 
vaporized, filling the space inside the 
bulb with mercury atoms. These atoms 
are bombarded by electrons on their 
way to the plate. If the electrons are 
moving at a sufficiently high speed, the 
collisions tear off electrons from the 
mercury atoms. The mercury atom is 
then said to be “ionized,” i.e., it has lost 
one or more electrons and, therefore, 
has a positive charge. Ionization is evi- 
denced by a bluish-green glow between 
the cathode and plate. When ionization 
occurs, the space charge is neutralized 
by the positive mercury atoms so that 
increased numbers of electrons are 
made available. Mercury-vapor tubes 
are used primarily for power rectifiers. 

Ionic-heated-cathode rectifiers de- 
pend on gas ionization for their opera- 
tion. These tubes are of the full-wave 
design and contain two anodes and a 
coated cathode sealed in a bulb con- 
taining a reduced pressure of inert gas. 
The cathode becomes hot during tube 
operation, but the heating effect is 
caused by bombardment of the cath- 
ode by ions within the tube rather than 
by heater or filament current from an 
external source. 

The internal structure of an ionic- 
heated-cathode tube is designed so that 
when sufficient voltage is applied to the 
tube, ionization of the gas occurs be- 
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tween the anode which is _ instan- 
taneously positive and the cathode. 
Under normal operating voltages, ioni- 
zation does not take place between the 
anode that is negative and the cathode, 
so that the requirements for rectifica- 
tion are satisfied. The initial small flow 
of current through the tube is sufficient 
to raise the cathode temperature quickly 
to incandescence, whereupon the cath- 
ode emits electrons. The voltage drop 
in such tubes is slightly higher than 
that of the usual hot-cathode gas rec- 
tifiers because energy is taken from the 
ionization discharge to keep the cath- 
ode at operating temperature. Proper 
operation of these rectifiers requires a 
minimum flow of load current at all 
times to maintain the cathode at the 
temperature required to supply sufficient 
emission. 


Triodes 


When a third electrode, called the 
grid, is placed between the cathode and 
plate, the tube is known as a triode, the 
family name for a three-electrode tube. 
The grid usually consists of relatively 
fine wire wound on two support rods 
(siderods) and extending the length of 
the cathode. The spacing between turns 
of wire is large compared with the size 
of the wire so that the passage of elec- 
trons from cathode to plate is prac- 
tically unobstructed by the grid. In 
some types, a frame grid is used. The 
frame consists of two siderods supported 
by four metal straps. Extremely fine 
lateral wire (diameter of 0.5 mil or less) 
is wound under tension around the 
frame. This type of grid permits the 
use of closer spacings between grid 
wires and between tube electrodes, and 
thus improves tube performance. 

The purpose of the grid is to con- 
trol the flow of plate current. When a 
tube is used as an amplifier, a negative 
de voltage is usually applied to the 
grid. Under this conditon the grid does 
not draw appreciable current. 

The number of electrons attracted 
to the plate depends on the combined 
effect of the grid and plate polarities, as 
shown in Fig. 6. When the plate is posi- 
tive, as is normal, and the dc grid volt- 


age is made more and more negative, 


the plate is less able to attract electrons 
to it and plate current decreases. When 
the grid is made less and less negative 
(more and more positive), the plate 
more readily attracts electrons to it and 
plate current increases. Hence, when 
the voltage on the grid is varied in ac- 
cordance with a signal, the plate cur- 
rent varies with the signal. Because a 
small voltage applied to the grid can 
control a comparatively large amount 
of plate current, the signal is ampli- 
fied by the tube. Typical three-electrode 
tube types are the 6C4 and 6AF4A. 
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Fig. 6—Basic triode circuit. 


The grid, plate, and cathode of a 
triode form an electrostatic system, each 
electrode acting as one plate of a small 
capacitor. The capacitances are those 
existing between grid and plate, plate 
and cathode, and grid and cathode. 
These capacitances are known as inter- 
electrode capacitances. Generally, the 
capacitance between grid and plate is 
of the most importance. In high-gain 
radio-frequency amplifier circuits, this 
capacitance may act to produce unde- 
sired coupling between the input circuit, 
the circuit between grid and cathode, 
and the output circuit, the circuit be- 
tween plate and cathode. This coupling 
is undesirable in an amplifier because 
it may cause instability and unsatisfac- 
tory performance. 


Tetrodes 


The capacitance between grid and 
plate can be made small by mounting 
an additional electrode, called the 
screen grid (grid No. 2), in the tube. 
With the addition of the grid No. 2, 
the tube has four electrodes and is, ac- 
cordingly, called a tetrode. The screen 
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grid or grid No. 2 is mounted between 
the grid No. 1 (control grid) and the 
plate, as shown in Fig. 7, and acts as 
an electrostatic shield between them, 
thus reducing the grid-to-plate capaci- 
tance. The effectiveness of this shield- 
ing action is increased by a _ bypass 
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Fig. 7—Basic tetrode circuit. 


capacitor connected between screen grid 
and cathode. By means of the screen 
grid and this bypass capacitor, the grid- 
plate capacitance of a tetrode is made 
very small. In practice, the grid-plate 
capacitance is reduced from several 
picofarads (pF) for a triode to 0.01 pF 
or less for a screen-grid tube. 

The screen grid has another desir- 
able effect in that it makes plate current 
practically independent of plate voltage 
over a certain range. The screen grid is 
operated at a positive voltage and, 
therefore, attracts electrons from the 
cathode. However, because of the com- 
paratively large space between wires of 
the screen grid, most of the electrons 
drawn to the screen grid pass through 
it to the plate. Hence the screen grid 
supplies an electrostatic force pulling 
electrons from the cathode to the plate. 
At the same time the screen grid shields 
the electrons between cathode and 
screen grid from the plate so that the 
plate exerts very little electrostatic 
force on electrons near the cathode. 

So long as the plate voltage is 
higher than the screen-grid voltage, 
plate current in a screen-grid tube de- 
pends to a great degree on the screen- 
grid voltage and very little or the plate 
voltage. The fact that plate current in 
a screen-grid tube is largely independ- 
ent of plate voltage makes it possible 
to obtain much higher amplification 
with a tetrode than with a triode. The 
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low grid-plate capacitance makes it 
possible to obtain this high amplifica- 
tion without plate-to-grid feedback and 
resultant instability. In receiving-tube 
applications, the tetrode has been re- 
placed to a considerable degree by the 
pentode. 


Pentodes 


In all electron tubes, electrons 
striking the plate may, if moving at suf- 
ficient speed, dislodge other electrons. 
In two- and three-electrode types, these 
dislodged electrons usually do not cause 
trouble because no positive electrode 
other than the plate itself is present to 
attract them. These electrons, therefore, 
are drawn back to the plate. Emission 
caused by bombardment of an electrode 
by electrons from the cathode is called 
secondary emission because the effect is 
secondary to the original cathode emis- 
sion. 

In the case of screen-grid tubes, the 
proximity of the positive screen grid to 
the plate offers a strong attraction to 
these secondary electrons, and particu- 
larly so if the plate voltage swings lower 
than the screen-grid voltage. This effect 
reduces the plate current and limits the 
useful plate-voltage swing for tetrodes. 

The effects of secondary emission 
are minimized when a fifth electrode is 
placed within the tube between the 
screen grid and plate. This fifth elec- 
trode is known as the suppressor grid 
(grid No. 3) and is usually connected 
to the cathode, as shown in Fig. 8. Be- 
cause of its negative potential with 
respect to the plate, the suppressor grid 
retards the flight of secondary electrons 
and diverts them back to the plate. 
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Fig. 8—Basic pentode circuit. 
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The family name for a five-elec- 
trode tube is “pentode.” In power-out- 
put pentodes, the suppressor grid makes 
possible higher power output with lower 
grid-driving voltage; in radio-frequency 
amplifier pentodes, the suppressor grid 
makes possible high voltage amplifica- 
tion at moderate values of plate volt- 
age. These desirable features result 
from the fact that the plate-voltage 
swing can be made very large. In fact, 
the plate voltage may be as low as, 
or lower than, the screen-grid voltage 
without serious loss in signal-gain capa- 
bility. Representative pentodes used for 
power amplification are the 6CL6 and 
6K6GT; representative pentodes used 
for voltage amplification are the 6AU6A, 
6BA6, and 5879. 


Beam Power Tubes 


A beam power tube is a tetrode or 
pentode in which directed electron 
beams are used to increase substantially 
the power-handling capability of the 
tube. Such a tube contains a cathode, 
a control grid (grid No. 1), a screen 
grid (grid No. 2), a plate, and, op- 
tionally, a suppressor grid (grid No. 3). 
When a beam power tube is designed 
without an actual suppressor grid, the 
electrodes are so spaced that secondary 
emission from the plate is suppressed 
by space-charge effects between screen 
grid and plate. The space charge is 
produced by the slowing up of electrons 
traveling from a high-potential screen 
grid to a lower-potential plate. In this 
low-velocity region, the space charge 
produced is sufficient to repel second- 
ary electrons emitted from the plate 
and to cause them to return to the 
plate. 

Beam power tubes of this design 
employ beam-confining electrodes at 
cathode potential to assist in producing 
the desired beam effects and to prevent 
stray electrons from the plate from re- 
turning to the screen grid outside of the 
beam. A feature of a beam power tube 
is its low screen-grid current. The screen 
grid and the control grid are spiral wires 
wound so that each turn of the screen 
grid is shaded from the cathode by a 
grid turn. This alignment of the screen 


grid and control grid causes the elec- 
trons to travel in sheets between the 
turns of the screen grid so that very 
few of them strike the screen grid. 
Because of the effective suppressor ac- 
tion provided by space charge and be- 


cause of the low current drawn by the 


screen grid, the beam power tube has 
the advantages of high power output, 
high power sensitivity, and high effi- 
ciency. 

Fig. 9 shows the structure of a 
beam power tube employing space- 
charge suppression and illustrates how 
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Fig. 9—Structure of beam power tube 
showing beam-confining action. 


the electrons are confined to beams. 
The beam condition illustrated is that 
for a plate potential less than the 
screen-grid potential. The high-density 
space-charge region is indicated by the 
heavily dashed lines in the beam. Note 
that the edges of the beam-confining 
electrodes coincide with the dashed por- 
tion of the beam. In this way the 
space-charge potential region is ex- 
tended beyond the beam boundaries 
and stray secondary electrons are pre- 
vented from returning to the screen 
grid outside of the beam. The space- 
charge effect may also be obtained by 
use of an actual suppressor grid. Ex- 
amples of beam power tubes are 
6AQSA, 6L6GC, 6V6GTA, and 50C5. 


Multi-Electrode and 
Multi-Unit Tubes 


Early in the history of tube devel- 
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opment and application, tubes were de- 
signed for a general service; that is, a 
single tube type—a triode—was used as 
a radio-frequency amplifier, an inter- 
mediate-frequency amplifier, an audio- 
frequency amplifier, an oscillator, or a 
detector. Obviously, with this diversity 
of application, one tube did not meet all 
requirements to the best advantage. 

Later and present trends of tube 
design are the development of “spe- 
cialty” types. These types are intended 
either to give optimum performance in 
a particular application or to combine 
in one bulb functions which formerly 
required two or more tubes. The first 
class of tubes includes such examples 
of specialty types as the 6CB6A and 
6BY6. Types of this class generally 
require more than three electrodes to 
obtain the desired special characteristics 
and may be broadly classed as multi- 
electrode types. The 6BY6 is an espe- 
cially interesting type in this class. 
This tube has an unusually large num- 
ber of electrodes, namely seven, ex- 
clusive of the heater. Plate current in 
the tube is varied at two different fre- 
quencies at the same time. The tube is 
designed primarily for use as a com- 
bined sync separator and sync clipper 
in television receivers. 

The second class includes multi- 
unit tubes such as the twin-diode triodes 
6CN7 and 6AV6, as well as triode-pen- 
todes such as the 6U8A and 6X8. This 
class also includes class A twin triodes 
such as the 6CG7 and 12AX7A, and 
types such as the 6CM7 containing dis- 
similar triode units used primarily as 
combined vertical oscillators and ver- 
tical deflection amplifiers in television 
receivers. Full-wave rectifiers are also 
multi-unit types. 

A third class of tubes combines fea- 
tures of each of the other two classes. 
Typical of this third class are the penta- 
grid-converter types 6BE6 and 6SA7. 
These tubes are similar to the multi- 
electrode types in that they have seven 
electrodes, all of which affect the elec- 
tron stream; and they are similar to the 
multi-unit tubes in that they perform 
simultaneously the double function of 
oscillator and mixer in superheterodyne 
receivers. 


RCA RECEIVING TUBE MANUAL 


Receiving Tube Structure 


Receiving tubes generally utilize a 
glass or metal envelope and a base. 
Originally, the base was made of metal 
or molded phenolic material. Types 
having a glass envelope and a molded 
phenolic base include the “octal” types 
such as the 5U4GB and the 6SN7GTB. 
Types having a metal envelope and 
molded phenolic octal base include the 
6F6 and the 6L6. Many modern types 
utilize integral glass bases. Present-day 
conventional tube designs utilizing glass 
envelopes and integral glass bases in- 
clude the seven-pin and nine-pin mini- 
ature types, the nine-pin novar and 
neonoval types, and the twelve-pin duo- 
decar types. Examples of the seven-pin 
miniature types are the 6AU6A and 
6BN6. Examples of the nine-pin mini- 
ature types are the 12AU7A and 6EA8. 
Examples of the novar types are the 
6BH3 and 7868. The nine-pin base for 
the novar types has a relatively large 
pin-circle diameter and long pins to 
insure firm retention of the tube in its 
socket. 

The nuvistor concept provided a 
new approach to electron tube design. 
Nuvistor tubes utilize a light-weight 
cantilever-supported cyclindrical elec- 
trode structure housed in a ceramic- 
metal envelope. These tubes combine 
new materials, processes, and fabrica- 
tion techniques. Examples of the nu- 
vistor are the 6CW4 and the 6DV4. 


Television Picture Tubes 


The picture tube, or kinescope, is 
a multi-electrode tube used principally 
in television receivers for picture dis- 
play. It consists essentially of an elec- 
tron gun, a glass or metal-and-glass 
envelope and faceplate combination, 
and a fluorescent screen. 

The electron gun includes a cath- 
ode for the production of free elec- 
trons, one or more control electrodes 
for accelerating the electrons in the 
beam, and, optionally, a device for 
“trapping” unwanted ions out of the 
electron beam. 

Focusing of the beam is accom- 
plished either electromagnetically by 
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means of a focusing coil placed on the © 


neck of the tube, or electrostatically, 
as shown in Fig. 10, by means of a 
focusing electrode (grid No. 4) within 
the envelope of the tube. The screen 
is a white-fluorescing phosphor P4 of 
either the silicate or the sulfide type. 

Deflection of the beam is accom- 
plished either electrostatically by means 
of deflecting electrodes within the enve- 
lope of the tube, or electromagnetically 
by means of a deflecting yoke placed 
on the neck of the tube. Fig. 10 shows 
the structure of the gun section of a 
picture tube and illustrates how the 
electron beam is formed and how the 
beam is deflected by means of an elec- 
tromagnetic deflecting yoke. In this 
type of tube, ions in the beam are 
prevented from damaging the fluores- 
cent screen by an aluminum film on 
the gun side of the screen. This film 
not only “traps” unwanted ions, but 
also improves picture contrast. In many 
types of non-aluminized tubes, ions 
are separated from the electron beam 
by means of a tilted-gun and ion-trap- 
magnet arrangement. 

Color television picture tubes are 
similar to black-and-white picture tubes, 
but differ in three major ways: (1) The 
light-emitting screen is made up of trios 


of phosphor dots deposited in an inter- 
laced pattern. Each dot of a trio is capa- 
ble of emitting light in one of the three 
primary colors (red, green, or blue). 
(2) A shadow mask mounted near the 
screen of the tube contains over 300,- 
000 apertures, one for each of the 
phosphor dot trios. This mask provides 
color separation by shadowing two of 
the three phosphor dots of each trio. 
(3) Three closely spaced electron guns, 
built as a unit, provide separate beams 
for excitation of the three different 
color-phosphor-dot arrays. Thus it is 
possible to control the brightness of 
each of the three colors independently 
of the other two. Fig. 11 shows a cut- 
away view of a color television picture 
tube. 

The three electron guns are 
mounted with their axes tilted toward 
the central axis of the envelope, and 
are spaced 120 degrees with respect to 
each other. The focusing electrodes of 
the three guns are interconnected in- 
ternally, and their potential is adjusted 
to cause the separate beams to focus 
at the phosphor-dot screen. All three 
beams must be made to converge at 
the screen while they are simultaneously 
being deflected. Convergence is accom- 
plished by the action of static and 
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Fig. 10—Structure of television-picture-tube electron gun 
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dynamic magnetic fields set up by 
the radial-converging magnet assembly 
mounted on the neck of the tube. 
These fields are coupled into the radial- 
converging pole pieces within the tube. 
Another pair of pole pieces in the 
tube is activated by the lateral-converg- 
ing magnet also mounted on the neck 
of the tube. These pole pieces permit 
lateral shift in position of the blue 
beam in opposition to the lateral shift 
of the green and red beams. 
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A purifying magnet is used with 
color picture tubes to provide a mag- 
netic field, adjustable in magnitude and 
direction, to effect register over the en- 
tire area of the screen. A magnetic 
shield is used to minimize the effects 
of the earth’s magnetic field. 

Deflection of the three beams is 
accomplished simultaneously by a de- 
flecting yoke using four electromagnetic 
coils similar to the deflecting yoke used 
for black-and-white picture tubes. 
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Fig. 11—Cutaway view of color television picture tube. 


Electron Tube 
Characteristics 


HE term “characteristics” is used to 

identify the distinguishing electrical 
features and values of an electron tube. 
These values may be shown in curve 
form or they may be tabulated. When 
the characteristics values are given in 
curve form, the curves may be used for 
the determination of tube performance 
and the calculation of additional tube 
factors. 

Tube characteristics are obtained 
from electrical measurements of a tube 
in various circuits under certain definite 
conditions of voltages. Characteristics 
may be further described by denoting 
the conditions of measurements. For 
example, Static Characteristics are the 
values obtained with different dc po- 
tentials applied to the tube electrodes, 
while Dynamic Characteristics are the 
values obtained with an ac voltage on 
a control grid under various condi- 
tions of dc potentials on the electrodes. 
The dynamic characteristics, therefore, 
are indicative of the performance capa- 
bilities of a tube under actual working 
conditions. 

Static characteristics may be shown 
by plate characteristics curves and 
transfer (mutual) characteristics curves. 
These curves present the same informa- 
tion, but in two different forms to 
increase its usefulness. The plate char- 
acteristic curve is obtained by varying 
plate voltage and measuring plate cur- 
rent for different grid-bias voltages, 
while the transfer-characteristic curve 
is obtained by varying grid-bias voltage 
and measuring plate current for differ- 
ent plate voltages. A plate-characteristic 
family of curves is shown in Fig. 12. 
Fig. 13 gives the transfer-characteristic 
family of curves for the same tube. 
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Dynamic characteristics include 
amplification factor, plate resistance, 
control-grid—plate transconductance, 
and certain detector characteristics, and 
may be shown in curve form for varia- 
tions in tube operating conditions. 
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Fig. 12—Family of plate-characteristics 
curves. 


The amplification factor, or y, is 
the ratio of the change in plate voltage 
to a change in control-electrode voltage 
in the opposite direction, under the 
condition that the plate current remains 
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Fig. 13—Family of transfer-characteristics 
curves. 


unchanged and that all other electrode 
voltages are maintained constant. For 
example, if, when the plate voltage 
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is made 1 volt more positive, the con- 
trol-electrode (grid-No. 1) voltage must 
be made 0.1 volt more negative to hold 
plate current unchanged, the amplifica- 
tion factor is 1 divided by 0.1, or 10. 
In other words, a small voltage varia- 
tion in the grid circuit of a tube has 
the same effect on the plate current as 
a large plate-voltage change—the lat- 
ter equal to the product of the grid- 
voltage change and amplification factor. 
The uw of a tube is often useful for 
calculating stage gain. This use is dis- 
cussed in the Electron Tube Applica- 
tions section. 

Plate resistance (r,) of an electron 
tube is the resistance of the path be- 
tween cathode and plate to the flow of 
alternating current. It is the quotient 
of a small change in plate voltage di- 
vided by the corresponding change in 
plate current and is expressed in ohms, 
the unit of resistance. Thus, if a change 
of 0.1 milliampere (0.0001 ampere) is 
produced by a plate-voltage variation of 
1 volt, the plate resistance is 1 divided 
by 0.0001, or 10000 ohms. 

Control grid-to-plate transconduct- 
ance, or simply transconductance (gm), 
is a factor which combines in one term 
the amplification factor and the plate 
resistance, and is the quotient of the 
first divided by the second. This term 
has also been known as mutual conduct- 
ance. Transconductance may be more 
strictly defined as the quotient of a small 
change in plate current (amperes) di- 
vided by the small change in the con- 
trol-grid voltage producing it, under 
the condition that all other voltages 
remain unchanged. Thus, if a_grid- 


RCA RECEIVING TUBE MANUAL 


voltage change of 0.5 volt causes a 
plate-current change of 1 milliampere 
(0.001 ampere), with all other voltages 
constant, the transconductance is 0.001 
divided by 0.5, or 0.002-mho. A “mho” 
is the unit of conductance and was 
named by spelling ohm backwards. For 
convenience, a millionth of a mho, or 
a micromho (umho), is used to express 
transconductance. Thus, in the exam- 
ple, 0.002 mho is 2000 micromhos. 

Conversion transconductance (g.) 
is a characteristic associated with the 
mixer (first detector) function of tubes 
and may be defined as the quotient of 
the intermediate-frequency (if) current 
in the primary of the if transformer di- 
vided by the applied radio-frequency 
(rf) voltage producing it; more pre- 
cisely, it is the limiting value of this 
quotient as the rf voltage and if current 
approach zero. When the performance 
of a frequency converter is determined, 
conversion transconductance is used in 
the same way as control grid-to-plate 
transconductance is used in single-fre- 
quency amplifier computations. 

The plate efficiency of a power am- 
plifier tube is the ratio of the ac power 
output (P.) to the product of the aver- 
age dc plate voltage (E,) and dc plate 
current (Ip) at full signal, or 


Plate efficiency _ Po watts 


a Oe ae 100 
% Ep volts X Ib amperes - 


The power sensitivity of a tube is 
the ratio of the power output to the 
square of the input signal voltage (E::), 
and is expressed in mhos as follows: 


Po watts 


Power sensitivity (mhos) = (Ein, rms)? 
n, ; 


Electron Tube 
Applications 


HE diversified applications of an 

electron receiving tube have, within 
the scope of this section, been treated 
under seven headings: Rectification; 
Detection; Amplification; TV Scanning, 
Sync, and Deflection; Oscillation; Fre- 
quency Conversion; and Tuning Indica- 
tion with Electron-Ray Tubes. Although 
these operations may take place at 
either radio or audio frequencies and 
may involve the use of different cir- 
cuits and different supplemental parts, 
the general considerations of each kind 
of operation are basic. 


General System Functions 


When speech, music, or video in- 
formation is transmitted from a radio 
or television station, the station radiates 
a modulated radio-frequency (rf) car- 
rier. The function of a radio or tele- 
vision receiver is simply to reproduce 
the modulating wave from the modu- 
lated carrier. 

As shown in Fig. 14, a superhetero- 
dyne radio receiver picks up the trans- 
mitted modulated rf signal, amplifies it 
and converts it to a modulated inter- 
mediate-frequency (if) signal, amplifies 
the modulated if signal, separates the 
modulating signal from the basic car- 
rier wave, and amplifies the resulting 
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audio signal to a level sufficient to pro- 
duce the desired volume in a speaker. 
In addition, the receiver usually includes 
some means of producing automatic 
gain control (agc) of the modulated 
signal before the audio information is 
separated from the carrier. 

The transmitted rf signal picked up 
by the radio receiver may contain either 
amplitude modulation (AM) or fre- 
quency modulation (FM). (These mod- 
ulation techniques are described later 
in the section on Detection.) In either 
case, amplification prior to the detector 
stage is performed by tuned amplifier 
circuits designed for the proper fre- 
quency and bandwidth. Frequency con- 
version is performed by mixer and 
oscillator circuits or by a single con- 
verter stage which performs both mixer 
and oscillator functions. Separation of 
the modulating signal is normally ac- 
complished by one or more diodes in 
a detector or discriminator circuit. Am- 
plification of the audio signal is then 
performed by one or more audio am- 
plifier stages. 

Audio-amplifier systems for phono- 
graph or tape recordings are similar to 
the stages after detection in a radio 
receiver. The input to the amplifier is a 
low-power-level audio signal from the 
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Fig. 14—Simplified block diagram for a broadcast-band receiver. 
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phonograph or magnetic-tape pickup 
head. This signal is usually amplified 
through a preamplifier stage, one or 
more low-level (pre-driver or driver) 
audio stages, and an audio power am- 
plifier. The system may also include 
frequency-selective circuits which act 
as equalization networks and/or tone 
controls. 

The operation of a television re- 
ceiver is more complex than that of 
a radio receiver, as shown by the sim- 
plified block diagram in Fig. 15. The 
tuner section of the receiver selects the 
proper rf signals for the desired channel 
frequency, amplifies them, and converts 
them to a lower intermediate frequency. 
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and thus controls instantaneous “spot” 
brightness. At the same time, deflection 
circuits cause the electron beam of the 
picture tube to move the “spot” across 
the faceplate horizontally and vertically. 
Special “sync” signals derived from 
the video signal assure that the hori- 
zontal and vertical scanning are timed 
so that the picture produced on the re- 
ceiver exactly duplicates the picture 
being viewed by the camera or pickup 
tube. 

A communications transceiver con- 
tains transmitting circuits, as well as 
receiving circuits similar to those of a 
radio receiver. The transmitter portion 
of such a system consists of two sections. 
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Fig. 15—Simplified block diagram for a black-and-white. television receiver. 


As in a radio receiver, these functions 
are accomplished in rf-amplifier, mixer, 
and local-oscillator stages. The if sig- 
nal is then amplified in if-amplifier 
stages which provide the additional 
gain required to bring the signal level 
to an amplitude suitable for detection. 

After if amplification, the detected 
signal is separated into sound and pic- 
ture information. The sound signal is 
amplified and processed to provide an 
audio signal which is fed to an audio 
amplifier system similar to those de- 
scribed above. The picture (video) sig- 
nal is passed through a video amplifier 
stage which conveys beam-intensity in- 
formation to the television picture tube 


In one section, the desired intelligence 
(voice, code, or the like) is picked up 
and amplified through one or more 
amplifier stages (which are usually com- 
mon to the receiver portion) to a high- 
level stage called a modulator. In the 
other section, an rf signal of the desired 
frequency is developed in an oscillator 
stage and amplified in one or more 
rf-amplifier stages. The audio-frequency 
(af) modulating signal is impressed on 
the rf carrier in the final rf-power- 
amplifier stage (high-level modulation), 
in the rf low-level stage (low-level mod- 
ulation), or in both.- Fig. 16 shows a 
simplified block diagram of the trans- 
mitter portion of a citizens-band trans- 
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Fig. 16—Simplified block diagram for the transmitter portion of a 27-MHz communi- 
cations receiver. 


ceiver that operates at a frequency of 
27 MHz (megacycles per second). The 
transmitting section of a communica- 
tions system may also include fre- 
quency-multiplier circuits which raise 
the frequency of the developed rf signal 
as required. 


Rectification 

The rectifying action of a diode 
finds important applications in supply- 
ing a receiver with dc power from an 
ac line and in supplying high dc voltage 
from a high-voltage pulse. A typical 
arrangement for converting ac to dc in- 
cludes a rectifier tube, a filter, and a 
voltage divider. The rectifying action 
of the tube is explained briefly under 
Diodes, in the Electrons, Electrodes, 
and Electron Tubes section. High- 
voltage pulse rectification is described 
later under Horizontal Output Circuits. 

The function of a filter is to 
smooth out the ripple of the tube out- 
put, as indicated in Fig. 17, and to 
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Fig. 17—Voltage waveforms of full-wave 
rectifier circuit. 


increase rectifier efficiency. The action 
of the filter is explained in the Electron 
Tube Installation section under Filters. 
The voltage divider is used to cut 
down the output voltage to the values 
required by the plates and the other 
electrodes of the tubes in the receiver. 

A half-wave rectifier and a full- 
wave rectifier circuit are shown in Fig. 
18. In the half-wave circuit, current 

HALF-WAVE RECTIFIER 


INPUT 


+ 
OUTPUT 
VOLTS TO 


FILTER 


FULL- WAVE RECTIFIER 


+ 
INPUT OUTPUT 
VOLTS To 
FILTER 


Fig. 18—Half-wave and full-wave rectifier 
circuits. 


flows through the rectifier tube to the 
filter on every other half-cycle of the ac 
input voltage when the plate is positive 
with respect to the cathode. In the full- 
wave circuit, current flows to the filter 
on every half-cycle, through plate No. 1 
on one half-cycle when plate No. 1 is 
positive with respect to the cathode, 
and through plate No. 2 on the next 
half-cycle when plate No. 2 is positive 
with respect to the cathode. - 
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Because the current flow to the — 


filter is more uniform in the full-wave 
circuit than in the half-wave circuit, 
the output of the full-wave circuit re- 
quires less filtering. Rectifier operating 
information and circuits are given under 
each rectifier tube type and in the 
Circuits section, respectively. 

Parallel operation of rectifier tubes 
furnishes an output current greater than 
that obtainable with the use of one 
tube. For example, when two _ full- 
wave rectifier tubes are connected in 
parallel, the plates of each tube are 
connected together and each tube acts 
as a half-wave rectifier. The permis- 
sible voltage and load conditions per 
tube are the same as for full-wave 
service but the total load-handling capa- 
bility of the complete rectifier is ap- 
proximately doubled. 

When mercury-vapor rectifier tubes 
are connected in parallel, a stabilizing 
resistor of 50 to 100 ohms should be 
connected in series with each plate 
lead in order that each tube will carry 
an equal share of the load. The value 
of the resistor to be used will depend 
on the amount of plate current that 
passes through the rectifier. Low plate 
current requires a high value; high 
plate current, a low value. When the 
plates of mercury-vapor rectifier tubes 
are connected in parallel, the corre- 
sponding filament leads should be simi- 
larly connected. Otherwise, the tube 
drops will be considerably unbalanced 
and larger stabilizing resistors will be 
required. 

Two or more vacuum rectifier 
tubes can also be connected in parallel 
to give correspondingly higher output 
current and, as a result of paralleling 
their internal resistances, give some- 
what increased voltage output. With 
vacuum types, stabilizing resistors may 
or may not be necessary depending on 
the tube type and the circuit. 


A voltage-doubler circuit of simple 
form is shown in Fig. 19. The circuit 
derives its name from the fact that its 
dc voltage output can be as high as 
twice the peak value of ac input. Basic- 
ally, a voltage doubler is a rectifier cir- 
cuit arranged so that the output voltages 
of two half-wave rectifiers are in series. 
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The action of a voltage doubler 
can be described briefly as follows. On 
the positive half-cycle of the ac input, 
that is, when the upper side of the ac 
input line is positive with respect to 
the lower side, the upper diode passes 
current and feeds a positive charge 
into the upper capacitor. As positive 
charge accumulates on the upper 
plate of the capacitor, a positive volt- 
age builds up across the capacitor. On 
the next half-cycle of the ac input, 
when the upper side of the line is 
negative with respect to the lower side, 
the lower diode passes current so that 
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Fig. 19—Full-wave voltage-doubler circuit. 


a negative voltage builds up across the 
lower capacitor. 

So long as no current is drawn at 
the output terminals from the capacitor, 
each capacitor can charge up to a volt- 
age of magnitude E, the peak value of 
the ac input. It can be seen from the 
diagram that with a voltage of +E on 
One capacitor and —E on the other, 
the total voltage across the capacitors 
is 2E. Thus the voltage doubler supplies 
a no-load dc output voltage twice as 
large as the peak ac input voltage. 
When current is drawn at the output 
terminals by the load, the output volt- 
age drops below 2E by an amount that 
depends on the magnitude of the load 
current and the capacitance of the 
capacitors. The arrangement shown in 
Fig. 19 is called a full-wave voltage 
doubler because each rectifier passes 
current to the load on each halt of the 
ac input cycle. 

Two rectifier types especially de- 
signed for use as voltage doublers are 
the 25Z6GT and 117Z6GT. These tubes 
combine two separate diodes in one 
tube. As voltage doublers, the tubes are 
used in “transformerless” receivers. In 
these receivers, the heaters of all tubes 
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Fig. 20—Full-wave and half-wave voltage-doubler circuits showing heater-supply 
connections. 


in the set are connected in series with a 
voltage-dropping resistor across the line. 
The connections for the heater supply 
and the voltage-doubling circuit are 
shown in Fig. 20. 

With the full-wave voltage-doubler 
circuit in Fig. 20, it will be noted that 
the dc load circuit can not be connected 
to ground or to one side of the ac supply 
line. This circuit presents certain dis- 
advantages when the heaters of all the 
tubes in the set are connected in series 
with a resistance across the ac line. 
Such a circuit arrangement may cause 
hum because of the high ac potential 
between the heaters and cathodes of the 
tubes. 

The half-wave voltage-doubler cir- 
cuit in Fig. 20 overcomes this difficulty 
by making one side of the ac line com- 
mon with the negative side of the dc 
load circuit. In this circuit, one half of 
the tube is used to charge a capacitor 
which, on the following half cycle, dis- 
charges in series with the line voltage 
through the other half of the tube. 
This circuit is called a half-wave volt- 
age doubler because rectified current 
flows to the load only on alternate 
halves of the ac input cycle. The volt- 
age regulation of this arrangement is 
somewhat poorer than that of the full- 
wave voltage doubler. 


Detection 


When speech, music, or video in- 
formation is transmitted from a radio 
or television station, the station radiates 
a radio-frequency (rf) wave which is 
of either of two general types. In one 
type, the wave is said to be amplitude 
modulated when its frequency remains 
constant and the amplitude is varied. 
In the other type, the wave is said 
to be frequency modulated when its 
amplitude remains essentially constant 
but its frequency is varied. 

The function of the receiver is to 
reproduce the original modulating wave 
from the modulated rf wave. The re- 
ceiver stage in which this function is 
performed is called the demodulator or 
detector stage. 


AM Detection 

The effect of amplitude modula- 
tion on the waveform of the rf wave is 
shown in Fig. 21. There are three differ- 
ent basic circuits used for the detection 
of amplitude-modulated waves: the di- 
ode detector, the grid-bias detector, and 
the grid-resistor detector. These circuits 
are alike in that they eliminate, either 
partially or completely, alternate half- 
cycles of the rf wave. With alternate 
half-cycles removed, the audio varia- 
tions of the other half-cycles can be 
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Fig. 21—Waveforms showing effect of amplitude modulation on an rf wave. 
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amplified to drive headphones or a loud- 
speaker. 

A diode-detector circuit is shown 
in Fig. 22. The action of this circuit 
when a modulated rf wave is applied is 


IF 
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AF 
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Fig. 22—Basic diode-detector circuit. 


illustrated by Fig. 23. The rf voltage 
applied to the circuit is shown in light 
line; the output voltage across capacitor 
C is shown in heavy line. 

Between points (a) and (b) on the 
first positive half-cycle of the applied rf 
voltage, capacitor C charges up to the 
peak value of the rf voltage. Then as 
the applied rf voltage falls away from 
its peak value, the capacitor holds the 
cathode at a potential more positive 
than the voltage applied to the anode. 


Fig. 23—Waveforms showing modulated rf 
input (light line) and output voltage (heavy 
line) of diode-detector circuit. 


The capacitor thus temporarily cuts off 
current through the diode. While the 
diode current is cut off, the capacitor 
discharges from (b) to (c) through the 
diode load resistor R. 

When the rf voltage on the anode 
rises high enough to exceed the potential 
at which the capacitor holds the cath- 
ode, current flows again and the capaci- 
tor charges up to the peak value of the 
second positive half-cycle at (d). In this 
way, the voltage across the capacitor 
follows the peak value of the applied rf 
voltage and reproduces the af modu- 
lation. 

The curve for voltage across the 
capacitor, as shown in Fig. 23, is some- 
what jagged. However, this jaggedness, 
which represents an rf component in 
the voltage across the capacitor, is 
exaggerated in the drawing. In an actual 
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circuit the rf component of the voltage 
across the capacitor is negligible. Hence, 
when the voltage across the capacitor 
is amplified, the output of the amplifier 
reproduces the speech or music originat- 
ing at the transmitting station. 

Another way to describe the action 
of a diode detector is to consider the 
circuit as a half-wave rectifier. When 
the rf signal on the plate swings posi- 
tive, the tube conducts and the rectified 
current flows through the load resistance 
R. Because the dc output voltage of a 
rectifier depends on the voltage of the 
ac input, the dc voltage across C 
varies in accordance with the amplitude 
of the rf carrier and thus reproduces 
the af signal. Capacitor C should be 
large enough to smooth out rf or if 
variations, but should not be so large 
as to affect the audio variations. Two 
diodes can be connected in a circuit 
similar to a full-wave rectifier to pro- 
vide full-wave detection. However, in 
practice, the advantages of this con- 
nection generally do not justify the 
extra circuit complication. 

The diode method of detection 
produces less distortion than other 
methods because the dynamic character- 
istics of a diode can be made more 
linear than those of other detectors. 
The disadvantages of a diode are that 
it does not amplify the signal, and that 
it draws current from the input circuit 
and therefore reduces the selectivity of 
the input circuit. However, because the 
diode method of detection produces less 
distortion and because it permits the 
use of simple avc circuits without the 
necessity for an additional voltage sup- 
ply, the diode method of detection is 
most widely used in broadcast receivers. 

A typical diode-detector circuit 
using a twin-diode—triode tube is shown 
in Fig. 24. Both diodes are connected 
together. R:i is the diode load resistor. 
A portion of the af voltage developed 
across this resistor is applied to the 
triode grid through the volume control 
Rs. In a typical circuit, resistor R: may 
be tapped so that five-sixths of the 
total af voltage across R: is applied to 
the volume control. This tapped con- 
nection reduces the af voltage output 
of the detector circuit slightly, but it 
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= +B 
Fig. 24—Typical diode-detector circuit 
using a twin diode—triode tube. 


reduces audio distortion and improves 
the rf filtering. 

DC bias for the triode section is 
provided by the cathode-bias resistor Re 
and the audio bypass capacitor Cs. The 
function of capacitor Cz is to block the 
dc bias of the cathode from the grid. 
The function of capacitor C, is to by- 
pass any rf voltage on the grid to cath- 
ode. A twin-diode—pentode may also be 
used in this circuit. With a pentode, 
the af output should be resistance- 
coupled rather than transformer-cou- 
pled. 

Another diode-detector circuit, 
called a diode-biased circuit, is shown 
in Fig. 25. In this circuit, the triode grid 
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Fig. 25—Diode-biased detector circuit. 


is connected directly to a tap on the 
diode load resistor. When an rf signal 
voltage is applied to the diode, the dc 
voltage at the tap supplies bias to the 
triode grid. When the rf signal is modu- 
lated, the af voltage at the tap is applied 
to the grid and is amplified by the 
triode. 

The advantage of the circuit shown 
in Fig. 25 over the self-biased arrange- 
ment shown in Fig. 24 is that the 
diode-biased circuit does not employ a 
capacitor between the grid and the 
diode load resistor, and consequently 
does not produce as much distortion of 
a signal having a high percentage of 
modulation. 

However, there are restrictions on 
the use of the diode-biased circuit. Be- 
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~ cause the bias voltage on the triode de- 


pends on the average amplitude of the 
rf voltage applied to the diode, the 
average amplitude of the voltage ap- 
plied to the diode should be constant 
for all values of signal strength at the 
antenna. Otherwise there will be differ- 
ent values of bias on the triode grid 
for different signal strengths and the 
triode will produce distortion. Because 
there is no bias applied to the diode- 
biased triode when no rf voltage is 
applied to the diode, sufficient resist- 
ance should be included in the plate 
circuit of the triode to limit its zero- 
bias plate current to a safe value. 
These restrictions mean, in prac- 
tice, that the receiver should have a 
separate-channel automatic-volume-con- 
trol (avc) system. With such an ave 
system, the average amplitude of the 
signal voltage applied to the diode can 
be held within very close limits for all 
values of signal strength at the antenna. 
The tube used in a diode-biased 
circuit should be one which operates at 
a fairly large value of bias voltage. The 
variations in bias voltage are then a 
small percentage of the total bias and 
hence produce small distortion. Tubes 
taking a fairly large bias voltage are 
types such as the 6BF6 or 6SR7 having 
a medium-mu triode. Tube types having 
a high-mu triode or a pentode should 
not be used in a diode-biased circuit. 
A grid-bias detector circuit is 
shown in Fig. 26. In this circuit, the 
grid is biased almost to cutoff, i.e., 
operated so that the plate current with 
zero signal is practically zero. The bias 
voltage can be obtained from a cathode- 
bias resistor, a C-battery, or a bleeder 
tap. Because of the high negative bias, 
only the positive half-cycles of the rf 
signal are amplified by the tube. The 
signal is, therefore, detected in the 
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Fig. 26—Grid-bias detector circuit. 
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plate circuit. The advantages of this 
method of detection are that it am- 
plifies the signal, besides detecting it, 
and that it does not draw current from 
the input circuit and therefore does not 
reduce the selectivity of the input 
circuit. 

The grid-resistor-and-capacitor 
method, illustrated in Fig. 27, is some- 
what more sensitive than the grid-bias 
method and gives its best results on 
weak signals. In this circuit, there is no 
negative dc bias voltage applied to the 
grid. Hence, on the positive half-cycles 
of the rf signal, current flows from grid 
to cathode. The grid and cathode thus 
act as a diode detector, with the grid 
resistor as the diode load resistor and 
the grid capacitor as the rf bypass 
capacitor. The voltage across the capac- 
itor then reproduces the af modulation 
in the same manner as has been ex- 
plained for the diode detector. This 
voltage appears between the grid and 
cathode and is therefore amplified in 
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Fig. 27—Detector circuit using grid-resistor- 
and-capacitor bias. 
the plate circuit. The output voltage 
thus reproduces the original af signal. 
In this detector circuit, the use of 
a high-resistance grid resistor increases 
selectivity and sensitivity. However, im- 
proved af response and stability are ob- 
tained with lower values of grid-circuit 
resistance. This detector circuit ampli- 
fies the signal, but draws current from 
the input circuit and therefore reduces 
the selectivity of the input circuit. 


FM Detection 


The effect of frequency modulation 
on the waveform of the rf wave is 
shown in Fig. 28. In this type of trans- 
mission, the frequency of the rf wave 
deviates from a mean value, at an audio- 
frequency rate depending on the modu- 
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Fig. 23—Waveforms showing effect of 
frequency modulation on an rt wave. 
lation, by an amount that is determined 
in the transmitter and is proportional 
to the amplitude of the af modulation 

signal. 

For this type of modulation, a de- 
tector is required to discriminate be- 
tween deviations above and below the 
mean frequency and to translate those 
deviations into a voltage whose ampli- 
tude varies at audio frequencies. Since 
the deviations occur at an audio fre- 
quency, the process is one of demodula- 
tion, and the degree of frequency devia- 
tion determines the amplitude of the 
demodulated (af) voltage. 

A simple circuit for converting fre- 
quency variations to amplitude varia- 
tions: is a circuit which is tuned so that 
the mean radio frequency is on one 
slope of its resonance characteristic, as 
at A of Fig. 29. With modulation, the 
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Fig. 29—Resonance curve showing desired 
operating range for frequency-modulation 
converter. 
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Fig. 30—Balanced phase-shift discriminator circuit. 


frequency swings between B and C, and 
the voltage developed across the circuit 
varies at the modulating rate. In order 
that no distortion will be introduced in 
this circuit, the frequency swing must 
be restricted to the portion of the slope 
which is effectively straight. Since this 
portion is very short, the voltage de- 
veloped is low. Because of these limita- 
tions, this circuit is not commonly used 
but it serves to illustrate the principle. 

The faults of the simple circuit are 
overcome in a push-pull arrangement, 
such as that shown in Fig. 30, called a 
balanced. phase-shift discriminator. In 
this detector, the mutually coupled 
tuned circuits in the primary and sec- 
ondary windings of the transformer T 
are tuned to the center frequency. A 
characteristic of a double-tuned trans- 
former is that the voltages in the primary 
and secondary windings are 90 degrees 
out of phase at resonance, and that the 
phase shift changes as the frequency 
changes from resonance. Therefore, the 
signal applied to the diodes and the RC 
combinations for peak detection also 
changes with frequency. 

Because the secondary winding of 
the transformer T is center-tapped, the 
applied primary voltage E, is added 
to one-half the secondary voltage Es 
through the capacitor C.. The addition 
of these voltages at resonance can be 
represented by the diagram in Fig. 3 1(a); 
the resultant voltage E: is the signal 
applied to one peak-detector network 
consisting of one diode and its RC load. 
When the signal frequency decreases 
(from resonance), the phase shift of 
E./2 becomes greater than 90 degrees, 
as shown at (b) in Fig. 31, and E: be- 
comes smaller. When the signal tre- 


quency increases (above resonance), the 
phase shift of E;/2 is less than 90 de- 
grees as shown at (c), and E, becomes 


| 
Ee, | 


Es/2 


(b) 


Fig. 31—Diagram illustrating phase shift 

in double-tuned transformer (a) at reso- 

nance, (b) below resonance, and (c) above 
resonance. 

larger. The curve of E, as a function of 

frequency in Fig. 32 is readily identified 

as the response curve of an FM detector. 
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Fig. 32—Diagram showing resultant volt- 
age E, in Fig. 31 as a function of frequency. 

Because the discr:minator circuit 
shown in Fig. 30 uses a push-pull con- 
figuration, the diodes conduct on alter- 
nate half-cycles of the signal frequency 
and produce a plus-and-minus output 
with respect to zero rather than with 
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respect to Ei. The primary advantage 
of this arrangement is that there is no 
output at resonance. When an FM sig- 
nal is applied to the input, the audio 
output voltage varies above and below 
zero as the instantaneous frequency 
varies above and below resonance. The 
frequency of this audio voltage is de- 
termined by the modulation frequency 
of the FM signal, and the amplitude of 
the voltage is proportional to the fre- 
quency excursion from resonance. (The 
resistor Re in the circuit provides a dc 
return for the diodes, and also maintains 
a load impedance across the primary 
winding of the transformer.) 

One disadvantage of the balanced 
phase-shift discriminator shown in Fig. 
30 is that it detects audio modulation 
(AM) as well as frequency modulation 
(FM) in the if signal because the cir- 
cuit is balanced only at the center fre- 
quency. At frequencies off resonance, 
any variation in amplitude of the if 
signal is reproduced to some extent in 
the audio output. 

The ratio-detector circuit shown in 
Fig. 33 is a discriminator circuit which 
has the advantage of being relatively 


Bt+ 


insensitive to amplitude variations in 
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placed “back-to-back” (in series, rather 
than in push-pull) so that both halves 
of the circuit operate simultaneously 
during one-half. of the signal frequency 
cycle (and are cut off on the other half- 
cycle). As a result, the detected voltages 
E, and Ez» are in series, as shown for 
the instantaneous polarities that occur 
during the conduction half-cycle. When 
the audio output is taken between 
the equal capacitors C: and Cs, there- 
fore, the output voltage is equal to 
(E2z—E:)/2 (for equal resistors Ri and 
Re). 

The dc circuit of the ratio detector 
consists of a path through the secondary 
winding of the transformer, both diodes 
(which are in series), and resistors R; 
and Re. The value of the electrolytic 
capacitor Cs is selected so that the time 
constant of Ri, Re, and Cs is very long 
compared to the detected audio signal. 
As a result, the sum of the detected 
voltages (Ei + E,) is a constant and the 
AM components on the signal frequency 
are suppressed. This feature of the ratio 
detector provides improved AM rejec- 
tion as compared to the phase-shift 
discriminator circuit shown in Fig. 30. 
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Fig. 33—Ratio-detector circujt. 
Amplification 


the FM signal. In this circuit, E, is 
added to E;/2 through the mutual 
coupling Mz (this voltage addition may 
be made by either mutual or capacitive 
coupling). Because of the phase-shift 
relationship of these voltages, the re- 
sultant detected signals vary with fre- 
quency variations in the same manner 
as described for the phase-shift discrimi- 
nator circuit shown in Fig. 30. However, 
the diodes in the ratio detector are 


The amplifying action of an elec- 
tron tube was mentioned under Triodes 
in the section on Electrons, Electrodes, 
and Electron Tubes. This action can 
be utilized in electronic circuits in a 
number of ways, depending upon the 
results desired. Four classes of am- 
plifier service recognized by engineers 
are covered by definitions standardized 
by the Institute of Electrical and 
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Electronics Engineers. This classifica- 
tion depends primarily on the fraction 
of input cycle during which plate cur- 
rent is expected to flow under rated 
full-load conditions. The classes are 
class A, class AB, class B, and class C. 
The term “cutoff bias” used in these 
definitions is the value of grid bias at 
which plate current is very small (e., 
approaches zero). 


Classes of Service 


A class A amplifier is an amplifier 
in which the grid bias and alternating 
grid voltages are such that plate current 
in a specific tube flows at all times. 

A class AB amplifier is an ampli- 
fier in which the grid bias and alter- 
nating grid voltages are such that plate 
current in a specific tube flows for ap- 
preciably more than half but less than 
the entire electrical cycle. 

A class B amplifier is an amplifier 
in which the grid bias is approximately 
equal to the cutoff value, so that the 
plate current is approximately zero 
when no exciting grid voltage is applied, 
and so that plate current in a specific 
tube flows for approximately one-half 
of each cycle when an alternating grid 
voltage is applied. 

A class C amplifier is an amplifier 
in which the grid bias is appreciably 
greater than the cutoff value, so that the 
plate current in each tube is zero when 
no alternating grid voltage is applied, 
and so that plate current flows in a 
specific tube for appreciably less than 
one-half of each cycle when an alter- 
nating grid voltage is applied. 

The suffix 1 may be added to the 
letter or letters of the class identifica- 
tion to denote that grid current does 
not flow during any part of the input 
cycle. The suffix 2 may be used to 
denote that grid current flows during 
part of the cycle. 

For radio-frequency (rf) amplifiers 
which operate into a selective tuned 
circuit, as in radio transmitter applica- 
tions, or under requirements where dis- 
tortion is not an important factor, any 
of the above classes of amplifiers may 
be used, either with a single tube or 
with a push-pull stage. For audio- 
frequency (af) amplifiers in which dis- 
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tortion is an important factor, only 
class A amplifiers permit single-tube 
operation. In this case, Operating con- 
ditions are usually chosen so that dis- 
tortion is kept below the conventional 
5 per cent for triodes and the con- 
ventional 7 to 10 per cent for tetrodes 
or pentodes. Distortion can be reduced 
below these figures by means of special 
circuit arrangements such as that dis- 
cussed under inverse feedback. With 
class A amplifiers, reduced distortion 
with improved power performance can 
be obtained by using a push-pull stage 
for audio service. With class AB and 
class B amplifiers, a balanced stage 
using two tubes is required for audio 
service. 


Class A Voltage Amplifiers 


As a class A voltage amplifier, an 
electron tube is used to reproduce grid- 
voltage variations across an impedance 
or a resistance in the plate circuit. 
These variations are essentially of the 
same form as the input signal voltage 
impressed on the grid, but their am- 
plitude is increased. This increase is 
accomplished by operation of the tube 
at a suitable grid bias so that the 
applied grid input voltage produces 
plate-current variations proportional to 
the signal swings. Because the voltage 
variation obtained in the plate circuit 
is much larger than that required to 
swing the grid, amplification of the 
signal is obtained. 

Fig. 34 gives a graphical illustra- 
tion of this method of amplication and 
shows, by means of the grid-voltage vs. 
plate-current characteristics curve, the 
effect of an input signal (S) applied to 
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Fig. 34—Current characteristics of class A 
amplifier. 
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the grid of a tube. The output signal (O) 
is the resulting amplified plate-current 
variation. 

The plate current flowing through 
the load resistance (R) of Fig. 35 
causes a voltage drop which varies di- 
rectly with the plate current. The ratio 
of this voltage variation produced in the 
load resistance to the input signal volt- 
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Fig. 35—Triode amplifier circuit. 


age is the voltage amplification, or gain, 
provided by the tube. The voltage am- 
plification due to the tube is expressed 
by the following convenient formulas: 
mw X Ru 

Ru + [p 

or Zm X Tp X Ri 
1000000 x (rp + RL) 

where uw is the amplification factor of 
the tube, Ri is the load resistance in 
ohms, rp, is the plate resistance in ohms, 
and gm is the transconductance in 
micromhos. 

From the first formula, it can be 
seen that the gain actually obtainable 
from the tube is less than the tube 
amplification factor, but that the gain 
approaches the amplification factor 
when the load resistance is large com- 
pared to the tube plate resistance. Fig. 
36 shows graphically how the gain ap- 
proaches the amplification factor of the 
tube as the load resistance is increased. 


Voltage amplification = 
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From the curve it can be seen that a 
high value of load resistance should be 
used to obtain high gain in a voltage 
amplifier. 

In a resistance-coupled amplifier, 
the load resistance of the tube is ap- 
proximately equal to the resistance of 
the plate resistor in parallel with the 
grid resistor of the following stage. 
Hence, to obtain a large value of load 
resistance, it is necessary to use a plate 
resistor and a grid resistor of large 
resistance. However, the plate resistor 
should not be too large because the 
flow of plate current through the plate 
resistor produces a voltage drop which 
reduces the plate voltage applied to the 
tube. If the plate resistor is too large, 
this drop will be too large, the plate 
voltage on the tube will be too small, 
and the voltage output of the tube will 
be too small. Also, the grid resistor 
of the following stage should not be 
too large, the actual maximum value 
being dependent on the particular tube 
type. This precaution is necessary be- 
cause all tubes contain minute amounts 
of residual gas which cause a minute 
flow of current through the grid resistor. 
If the grid resistor is too large, the posi- 
tive bias developed by the flow of this 
current through the resistor decreases 
the normal negative bias and produces 
an increase in the plate current. This 
increased current may overheat the tube 
and cause liberation of more gas which, 
in turn, will cause further decrease in 
bias. The action is cumulative and re- 
sults in a runaway condition which can 
destroy the tube. 

A higher value of grid resistance 
is permissible when cathode-resistor bias 
is used than when fixed bias is used. 
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Fig. 36—Gain curve for triode amplifier circuit. 
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When cathode-resistor bias is used, a 
loss in bias due to gas or grid-emission 
effects is almost completely offset by an 
increase in bias due to the voltage drop 
across the cathode resistor. Typical val- 
ues of plate resistor and grid resistor 
for tube types used in resistance-coupled 
circuits, and the values of gain obtain- 
able, are shown in the Resistance- 
Coupled Amplifier section. 


The input impedance of an elec- 
tron tube (that is, the impedance be- 
tween grid and cathode) consists of 
(1) a reactive component due to the 
capacitance between grid and cathode, 
(2) a resistive component resulting from 
the time of transit of electrons between 
cathode and grid, and (3) a resistive 
component developed by the part of 
the cathode lead inductance which is 
common to both the input and output 
circuits. These components are de- 
pendent on the frequency of the in- 
coming signal. The input impedance is 
very high at audio frequencies when 
a tube is operated with its grid biased 
negative. In a class A: or AB, trans- 
former-coupled audio amplifier, there- 
fore, the loading imposed by the grid 
on the input transformer is negligible. 
As a result, the secondary impedance 
of a class A; or class AB: input trans- 
former can be made very high because 
the choice is not limited by the input 
impedance of the tube; however, trans- 
former design considerations may limit 
the choice. 

At the higher radio frequencies, 
the input impedance may become very 
low even when the grid is negative, due 
to the finite time of passage of elec- 
trons between cathode and grid and to 
the appreciable lead reactance. This 
impedance drops very rapidly as the 
frequency is raised, and increases input- 
circuit loading. In fact, the input im- 
pedance may become low enough at 
very high radio frequencies to affect 
the gain and selectivity of a preceding 
stage appreciably. Tubes such as the 
“acorn” and “pencil” types and the 
high-frequency miniatures have been 
developed to have low input capac- 
itances, low electron-transit time, and 
low lead inductance so that their input 
impedance is high even at the ultra- 


ot, 
‘high radio frequencies. Input ad- 
mittance is the reciprocal of input 
impedance. 


A remote-cutoff amplifier tube is 
a modified construction of a pentode 
or a tetrode type designed to reduce 
modulation-distortion and cross-modu- 
lation in radio-frequency stages. Cross- 
modulation is the effect produced in a 
radio or television receiver by an in- 
terfering station “riding through” on 
the carrier of the station to which the 
receiver is tuned. Modulation-distortion 
is a distortion of the modulated carrier 
and appears as audio-frequency distor- 
tion in the output. This effect is pro- 
duced by a radio-frequency amplifier 
stage operating on an excessively curved 
characteristic when the grid bias has 
been increased to reduce volume. The 
offending stage for cross-modulation is 
usually the first radio-frequency am- 
plifier, while for modulation-distortion 
the cause is usually the last interme- 
diate-frequency stage. The character- 
istics of remote-cutoff types are sucn 
as to enable them to handle both large 
and small input signals with minimum 
distortion over a wide range of signal 
strength. 

Fig. 37 illustrates the construction 
of the grid No. « (control grid) in a 
remote-cutoff tube. The remote-cutoff 
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Fig. 37—Structure of remote-cutoff grid. 


action is due to the structure of the grid 
which provides a variation in amplifica- 
tion factor with change in grid bias. The 
grid No. 1 is wound with open spacing 
at the middle and with close spacing 
at the ends. When weak signals and 
low grid bias are applied to the tube, 
the effect of the non-uniform turn spac- 
ing of the grid on cathode emission and 
tube characteristics is essentially the 
same as for uniform spacing. As the 
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grid bias is made more negative to 
handle larger input signals, the electron 
flow from the sections of the cathode 
enclosed by the ends of the grid is 
cut off. The plate current and other 
tube characteristics are then dependent 
on the electron flow through the open 
section of the grid. This action changes 
the gain of the tube so that large 
signals may be handled with minimum 
distortion due to cross-modulation and 
modulation-distortion. 

Fig. 38 shows a typical plate-cur- 
rent vs. grid-voltage curve for a remote- 
cutoff type compared with the curve 
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Fig. 38—Plate-current curves for triodes 
having remote-cutoff and uniformly spaced 
grids. 


for a type having a uniformly spaced 
grid. It will be noted that while the 
curves are similar at small grid-bias 
voltages, the plate current of the re- 
mote-cutoff tube drops quite slowly 
with large values of bias voltage. This 
slow change makes it possible for the 
tube to handle large signals satisfac- 
torily. Because remote-cutoff types can 
accommodate large and small signals, 
they are particularly suitable for use 
in sets having automatic volume con- 
trol. Remote-cutoff tubes also are 
known as variable-mu types. 


Class A Power Amplifiers 


As a class A power amplifier, an 
electron tube is used in the output stage 
of a radio or television receiver to sup- 
ply a relatively large amount of power 
to the loudspeaker. For this applica- 
tion, large power output is of more 
importance than high voltage amplifica- 
tion; therefore, gain possibilities are 
sacrificed in the design of power tubes 
to obtain power-handling capability. 

Triodes, pentodes, and beam power 
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tubes designed for power amplifier serv- 
ice have certain inherent features for 
each structure. Power tubes of the 
triode type for class A service are 
characterized by low power sensitivity, 
low plate-power efficiency, and low dis- 
tortion. Power tubes of the pentode 
type are characterized by high power 
sensitivity, high plate-power efficiency 
and, usually, somewhat higher distor- 
tion than class A triodes. Beam power 
tubes have higher power sensitivity and 
efficiency than triode or conventional 
pentode types. 

A class A power amplifier is also 
used as a driver to supply power to a 
class ABz or a class B stage. It is 
usually advisable to use a triode, rather 
than a pentode, in a driver. stage be- 
cause of the lower plate impedance 
of the triode. 

Power tubes connected in either - 
parallel or push-pull may be employed 
as class A amplifiers to obtain increased 
output. The parallel connection (Fig. 
39) provides twice the output of a 
single tube with the same value of grid- 
signal voltage. With this connection, 
the effective transconductance of the 
stage is doubled, and the effective plate 
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Fig. 39—Power amplifier with tubes 
connected in parallel. 


resistance and the load resistance re- 
quired are halved as compared with 
single-tube values. 

The push-pull connection (Fig. 40), 
although it requires twice the grid- 
signal voltage, provides increased power 
and has other important advantages 
Over single-tube operation. Distortion 
caused by even-order harmonics and 
hum caused by plate-voltage-supply 
fluctuations are either eliminated or 
decidedly reduced through cancellation. 
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Because distortion for push-pull opera- 
tion is less than for single-tube opera- 
tion, appreciably more than _ twice 
single-tube output can be obtained with 
triodes by decreasing the load resist- 
ance for the stage to a value approach- 
ing the load resistance for a single tube. 

For either parallel or push-pull 
class A operation of two tubes, all elec- 
trode currents are doubled while all dc 
electrode voltages remain the same as 
for single-tube operation. If a cathode 
resistor is used, its value should be 
about one-half that for a single tube. 
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Ac HEATER SUPPLY 
Fig. 40—Power amplifier with tubes 
connected in push-pull. 
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If oscillations occur with either type of 
connection, they can often be elimi- 
nated by the use of a non-inductive 
resistor of approximately 100 ohms 
connected in series with each grid at 
the socket terminal. 

Operation of power tubes so that 
the grids run positive is inadvisable 
except under conditions such as those 
discussed in this section for class AB 
and class B amplifiers. 


Power-Output Calculations 


Calculation of the power output of 
a triode used as a class A amplifier with 
either an output transformer or a choke 
having low dc resistance can be made 
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without serious error from the plate 


family of curves by assuming a resist- 
ance load. The proper plate current, 
grid bias, optimum load resistance, and 
per-cent second-harmonic distortion can 
also be determined. The calculations are 
made graphically and are illustrated in 
Fig. 41 for given conditions. The pro- 
cedure is as follows: 

(1) Locate the zero-signal bias 
point P by determining the zero-signal 
bias Ec. from the formula: 


Zero-signal bias (Eco) = —(0.68 XK Epb)/u 


where E, is the chosen value in volts of 
de plate voltage at which the tube is to 
be operated, and yw is the amplification 
factor of the tube. This quantity is 
shown as negative to indicate that a 
negative bias is used. 

(2) Locate the value of zero-signal 
plate current, I., ‘corresponding to 
point P. 

(3) Locate the point 2I., which is 
twice the value of I, and corresponds to 
the value of the maximum-signal plate 
current I.:. 

(4) Locate the point X on the dc 
bias curve at zero volts, E- = 0, corre- 
sponding to the value of Imax. 

(5) Draw a straight 
through X and P. 

Line XY is known as the load re- 
sistance line. Its slope corresponds to 
the value of the load resistance. The 
load resistance in ohms is equal to 
(Emax oor Emin) divided by (Imax = Tmin), 
where E is in volts and I is in amperes. 

It should be noted that in the case 
of filament types of tubes, the calcula- 
tions are given on the basis of a dc- 
operated filament. When the filament is 
ac-operated, the calculated value of dc 
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Fig. 41—Graphic calculations for class A amplifier using a power triode. 
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bias should be increased by approxi- 
mately one-half the filament voltage 
rating of the tube. 

The value of zero-signal plate cur- 
rent I, should be used to determine the 
plate dissipation, an important factor 
influencing tube life. In a class A am- 
plifier under zero-signal conditions, the 
plate dissipation is equal to the power 
input, i.e., the product of the dc plate 
voltage E. and the zero-signal dc plate 
current I.. If it is found that the plate- 
dissipation rating of the tube is exceeded 
with the zero-signal bias Ec. calculated 
above, it will be necessary to increase 
the bias by a sufficient amount so that 
the actual plate dissipation does not ex- 


ceed the rating before proceeding fur- 


ther with the remaining calculations. 

For power-output calculations, it 
is assumed that the peak alternating 
grid voltage is sufficient (1) to swing the 
grid from the zero-signal bias value Ec, 
to zero bias (Ec = 0) on the positive 
swing and (2) to swing the grid to a 
value twice the zero-signal bias value 
on the negative swing. During the 
negative swing, the plate voltage and 
plate current reach values of Emax and 
Imin; during the positive swing, they 
reach values of Emin and Imax. Because 
power is the product of voltage and 
current, the power output P. as shown 
by a watt-meter is given by 


Pp on (Imax—I min) x (Emax—Enm in) 
o— aa Ves en hg (eae Ease 


where E is in volts, I is in amperes, 
and P, is in watts. 

In the output of power-amplifier 
triodes, some distortion is present. This 
distortion is due predominantly to sec- 
ond harmonics in single-tube amplifiers. 
The percentage of second-harmonic dis- 
tortion may be calculated by the follow- 
ing formula: 


Imax + Imin I 
Sear ire yore ——0 


% distortion = ————————___ x 100 
Imax — Imin 


where I, is the zero-signal plate current 
in amperes. If the distortion is exces- 
sive, the load resistance should be in- 
creased or, occasionally, decreased 
slightly and the calculations repeated. 

Example: Determine the load re- 
sistance, power output, and distortion 
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of a triode having an amplification fac- 
tor of 4.2, a plate-dissipation rating of 
15 watts, and plate-characteristics curves 
as shown in Fig. 41. The tube is to be 
operated at 250 volts-on the plate. 
Procedure: For a first approxima- 
tion, determine the operating point P 
from the zero-signal bias formula, Ec. 
= —(0.68 « 250) /4.2 = —40.5 volts. 
From the curve for this voltage, it is 
found that the zero-signal plate current 
is 0.08 ampere and, therefore, the plate- 
dissipation rating is exceeded (0.08 x 
250 = 20 watts). Consequently, it is 
necessary to reduce the zero-signal 
plate current to 0.06 ampere at 250 
volts. The grid bias is then —43.5 volts. 
Note that the curve was taken with a 
dc filament supply; if the filament is 
to be operated on an ac supply, the 
bias must be increased by about one- 
half the filament voltage, or to —45 
volts, and the circuit returns made to 
the mid-point of the filament circuit. 
Point X can then be determined. 
Point X is at the intersection of the dc 
bias curve at zero volts with Imax, where 
Imax = 21, = 2 X 0.06 = 0.12 ampere. 
Line XY is drawn through points P and 
X. Emax, Emin, and Imin are then found 
from the curves. When these values 
are substituted in the power-output for- 
mula, the following result is obtained: 
(0.12 — 0.012) x (365 — 105) 
Po = iS ee Se 
The resistance represented by load 
line XY is 
(365 — 105) 
(0.12 — 0.012) 


When the values from the curves 
are substituted in the distortion for- 
mula, the following result is obtained: 


0.12 + 0.012 
2 


0.12 — 0.012 


= 3.52 watts 


= 2410 ohms 


— 0.06 


% distortion = X 100 = 5.5% 


It is customary to select the load 
resistance so that the distortion does not 
exceed five per cent. When the method 
shown is used to determine the slope of 
the load-resistance line, the second-har- 
monic distortion generally does not ex- 
ceed five per cent. In the example, 
however, the distortion is excessive and 
it is desirable, therefore, to use a slightly 
higher load resistance. A load resistance 
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of 2500 ohms will provide a distortion 
of about 4.9 per cent. The power out- 
put is reduced only slightly to 3.5 watts. 
Operating conditions for triodes in 
push-pull depend on the type of opera- 
tion desired. Under class A conditions, 
distortion, power output, and efficiency 
are all relatively low. The operating bias 
can be anywhere between that specified 
for single-tube operation and that equal 
to one-half the grid-bias voltage re- 
quired to produce plate-current cutoff 
at a plate voltage of 1.4E., where Eo is 
the operating plate voltage. Higher bias 
than this value requires higher grid- 
signal voltage and results in class AB: 
operation, which is discussed later. 
The method for calculating maxi- 
mum power output for triodes in push- 
pull class A operation is as follows: 
Erect a vertical line at 0.6 E. (see Fig. 
42), intersecting the E. — 0 curve at the 
point Imax. Then, Imax is determined 
from the curve for use in the formula 


Po = (Imax x Eo)/5 


If Imax is expressed in amperes and E, 
in volts, power output is in watts. 
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Example: Assume that the plate 
voltage (E.) is to be 300 volts, and the 
plate-dissipation rating of the tube is 15 
watts. Then, for class A operation, the 
operating bias can be equal to, but not 
more than, one-half the grid bias for 
cutoff with a plate voltage of 1.4 x 300 
= 420 volts. (Since cutoff bias is ap- 
proximately —115 volts at a plate volt- 
age of 420 volts, one-half of this value 
is —57.5 volts bias.) At this bias, the 
plate current is found from the plate 
family to be 0.054 ampere and, there- 
fore, the plate dissipation is 0.054 x 
300 or 16.2 watts. Since —57.5 volts 
is the limit of bias for class A opera- 
tion of these tubes at a plate voltage 
of 300 volts, the dissipation cannot be 
reduced by increasing the bias and it 
becomes necessary to reduce the plate 
voltage. 

If the plate voltage is reduced to 
250 volts, the bias will be found to be 
—43.5 volts. For this value, the plate 
current is 0.06 ampere, and the plate 
dissipation is 15 watts. Then, following 
the method for calculating power out- 
put, erect a vertical line at 0.6E. = 150 
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Fig. 42—Graphic calcuiations for push-pull class A amplifier using a power triode. 


The method for determining the 
proper load resistance for triodes in 
push-pull is as follows: Draw a load line 
through Imax on the zero-bias curve and 
through the E. point on the zero-current 
axis. Four times the resistance repre- 
sented by this load line is the plate-to- 
plate load (Rpp) for two triodes in a 
class A push-pull amplifier. Expressed 
as a formula, 


Rpp = 4 mK (Eo a 0.6Eo) /Imax 


where E. is expressed in volts, Imax in 
amperes, and R,» in ohms. 


volts. The intersection of the line with 
the curve E. = 0 is Imax or 0.2 ampere. 
When this value is substituted in the 
power formula, the power output is 
(0.2 x 250)/5 = 10 watts. The load 
resistance is determined from the load 
formula: Plate-to-plate load (Rpp) = 4 
$€°4250' —' 150) /0.2 = 2000 ohms: 
Power output for a pentode or a 
beam power tube as a class A amplifier 
can be calculated in much the same 
way as for triodes. Calculations can be 
made graphically from a special plate 
family of curves, as shown in Fig. 43. 
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Fig. 43—Graphic calculations for class A amplifier using a pentode or beam power tube. 


From a point A at or just below 
the knee of the zero-bias curve, draw 
arbitrarily selected load lines to inter- 
sect the zero-plate-current axis. These 
lines should be on both sides of the 
operating point P, whose position is 
determined by the desired operating 
plate voltage, E., and one-half the 
maximum-signal plate current. Along 
any load line, say AA:, measure the 
distance AO;. On the same line, lay 
off an equal distance, O,A:. For opti- 
mum operation, the change in bias from 
A to O, should be nearly equal to the 
change in bias from O, to A;. If this 
condition can not be met with one line, 
as is the case for the line first chosen, 
then another should be chosen. When 
the most satisfactory line has been se- 
lected, its resistance may be determined 
by the following formula: 


Load resistance (RL) = Emax — Emin 
Imax _ Imin 


The value of Ry may then be sub- 
stituted in the following formula for 
calculating power output. 


[Imax ae Imin ao 1.41 (Ix = Iy)]? Ru 
orl saa ee 


In both of these formulas, I is in 
amperes, E is in volts, Ri is in ohms, 
and P, is in watts. I. and I, are the cur- 
rent values on the load line at bias volt- 
ages of Ec: = V — 0.707V = 0.293V 
and Ea = V + 0.707V = 1.707V, re- 
spectively. 

Calculations for distortion mav be 
made by means of the following formu- 


las. The terms used have already been 
defined. 


% 2nd-harmonic distortion = 
Imax a Imin —2 Io 

Imax — Imin oo 1.41 (Ix eee Iy) 

% 3rd-harmonic distortion = 
Imax — Imin — 1.41 (Ix — Iy) 
Imax — Imin + 1.41 (Ix — Iy) 
% total (2nd and 3rd) harmonic distortion = 

V(% 2nd)? + (% 3rd)2 


xX 100 


x 100 


Conversion Factors 


Operating conditions for voltage 
values other than those shown in the 
published data can be obtained by use 
of the nomograph shown in Fig. 44 
when all electrode voltages are changed 
simultaneously in the same ratio. The 
nomograph includes conversion factors 
for current (F:), power output (F,), 
plate resistance or load resistance (F;). 
and transconductance (Fem) for voltage 
ratios between 0.5 and 2.0. These tac- 
tors are expressed as functions of the 
ratio between the desired or new volt- 
age for any electrode (Eaes) and the 
published or original value of that volt- 
age (Epu). The relations shown are ap- 
plicable to triodes and multigrid tubes 
in all classes of service. 

To use the nomograph, simply 
place a straight-edge across the page so 
that it intersects the scales for Eae, and 
Epun at the desired values. The desired 
conversion factor may then be read 
directly or estimated at the point where 
the straight-edge intersects the Fi, F, 
F;, or Fem scale. 
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For example, suppose it is desired 
to operate two 6L6GC’s in class A: 
push-pull, fixed bias, with a plate volt- 
age of 200 volts. The nearest published 
Operating conditions for this class of 
service are for a plate voltage of 250 
volts. The operating conditions for the 
new plate voltage can be determined 
as follows: 

The voltage conversion factor, Fe, 
is equal to 200/250 or 0.8. The dashed 
lines on the nomograph of Fig. 44 indi- 
cate that for this voltage ratio Fi is 
approximately 0.72, F, is approximately 
0.57, F, is 1.12, and Fem is approxi- 
mately 0.892. These factors may be 
applied directly to operating values 
shown in the tube data, or to values 
calculated by the methods described 
previously. 

Because this method for conversion 
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of characteristics is necessarily an ap- 
proximation, the accuracy of the nomo,- 
graph decreases progressively as the 
ratio Eaes/Epu» departs from unity. In 
general, results are substantially correct 
when the value of the ratio Eaee/Epu» is 
between 0.7 and 1.5. Beyond these lim- 
its, the accuracy decreases rapidly, and 
the results obtained must be considered 
rough approximations. 

The nomograph does not take into 
consideration the effects of contact po- 
tential or secondary emission in tubes. 
Because contact-potential effects be- 
come noticeable only at very small dc 
grid-No. 1 (bias) voltages, they are 
generally negligible in power tubes. 
Secondary emission may occur in con- 
ventional tetrodes, however, if the plate 
voltage swings below the grid-No. 2 
voltage. Consequently, the conversion 
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Fig. 44—Nomograph of tube conversion factors. 
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factors shown in the nomograph apply 
to such tubes only when the plate volt- 
age is greater than the grid-No. 2 volt- 
age. Because secondary emission may 
also occur in certain beam power tubes 
at very low values of plate current and 
plate voltage, the conversion factors 
shown in the nomograph do not apply 
when these tubes are operated under 
such conditions. 


Class AB Power Amplifiers 


A class AB power amplifier em- 
ploys two tubes connected in push-pull 
with a higher negative grid bias than is 
used in a class A stage. With this higher 
negative bias, the plate and screen- 
grid voltages can usually be made 
higher than for class A amplifiers be- 
cause the increased negative bias holds 
plate current within the limit of the 
tube plate-dissipation rating. As a result 
of these higher voltages, more power 
output can be obtained from class AB 
operation. 

Class AB amplifiers are subdivided 
into class AB; and class AB2. In class 
AB, there is no flow of grid current. 
That is, the peak signal voltage applied 
to each grid is not greater than the 
negative grid-bias voltage. The grids 
therefore are not driven to a positive 
potential and do not draw current. In 
class AB:, the peak signal voltage is 
greater than the bias so that the grids 
are driven positive and draw current. 
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Because of the flow of grid current 
in a class ABz stage, there is a loss of 
power in the grid circuit. The sum of 
this loss and the loss in the input trans- 
former is the total driving power re- 
quired by the grid circuit. The driver 
stage should be capable of a power 
output considerably larger than this re- 
quired power in order that distortion 
introduced in the grid circuit be kept 
low. The input transformer used in a 
class ABz amplifier usually has a step- 
down turns ratio. 

Because of the large fluctuations of 
plate current in a class ABs stage, it is 
important that the plate power supply 
have good regulation. Otherwise the 
fluctuations in plate current cause fluc- 
tuations in the voltage output of the 
power supply, with the result that power 
output is decreased and distortion is in- 
creased. To obtain satisfactory regula- 
tion, it is usually advisable to use a 
low-drop rectifier, such as the 5V4GA, 
with a choke-input filter. In all cases, 
the resistance of the choke and trans- 
formers should be as low as possible. 


Class AB; Power Amplifiers 


In class AB; push-pull amplifier 
service using triodes, the operating 
conditions may be determined graphi- 
cally by means of the plate family if 
E., the desired operating plate voltage, 
is given. In this service, the dynamic 
load line does not pass through the 
Operating point P as in the case of the 
single-tube amplifier, but through the 
point D in Fig. 45. Its position is not 
affected by the operating grid bias pro- 
vided the plate-to-plate load resistance 
remains constant. 

Under these conditions, grid bias 
has no appreciable effect on the power 
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Fig. 45—Graphic calculations for class AB, amplifier Fig. 46—Instantaneous curve 


using a power triode. 


for class AB, amplifier. 
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output. Grid bias cannot be neglected, 
however, since it is used to find the 
zero-signal plate current and, from it, 
the zero-signal plate dissipation. Be- 
cause the grid bias is higher in class 
AB, than in class A service for the same 
plate voltage, a higher signal voltage 
may be used without grid current be- 
ing drawn and, therefore, higher power 
output is obtained. 

In general, for any load line 
through point D, Fig. 45, the plate-to- 
plate load resistance in ohms of a push- 
pull amplifier is Rpp = 4E./I’, where 
I’ is the plate-current value in am- 
peres at which the load line as pro- 
jected intersects the plate-current axis, 
and E, is in volts. This formula is an- 
other form of the one given under push- 
pull class A amplifiers, Rpp = 4(Eo — 
0.6E.)/Imax, but is more general. Power 
output = (Imax/\/2)? X Rpp/4, where 
Imax is the peak plate current at zero 
grid volts for the load chosen. This 
formula simplified is (Imax)? X Rpp/8. 
The maximum-signal average plate cur- 
rent is 2Imax/m Or 0.636 Imax; the maxi- 
mum-signal average power input is 
0.636 Imax X Eo. 

It is desirable to simplify these 
formulas for a first approximation. This 
simplification can be made if it is as- 
sumed that the peak plate current, Imax, 
occurs at the point of the zero-bias 
curve corresponding approximately to 
0.6 E., the condition for maximum 
power output. The simplified formulas 
are: 


Po (for two tubes) = ides X Eo) /5 
Rpp = 1.6E Eo/I max 


where E, is in volts, Imax is in amperes, 
Rpp is in ohms, and P>» is in watts. 

It may be found during subsequent 
calculations that the distortion or the 
plate dissipation is excessive for this ap- 
proximation; in that case, a different 
load resistance must be selected, using 
the first approximation as a guide, and 
the process repeated to obtain satisfac- 
tory operating conditions. 

Example: Fig. 45 illustrates the 
application of this method to a eee of 
power triodes operated at E,. = 300 
volts. Each tube has a plate-dissipation 
rating of 15 watts. The method is to 
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erect a vertical line at 0.6E., or at 180 
volts, which intersects the E. = 0 curve 
at the point Imax = 0.26 ampere. Using 
the simplified formulas, the following 
values are obtained: 


Rpp = (1.6 X 300) /0.26 = 1845 ohms 
Po = (0.26 X 300)/5 = 15.6 watts 


At this point, it is well to determine 
the plate dissipation and to compare 
it with the maximum rated value. 
From the average-plate-current formula 
(0.636 Imax) mentioned previously, the 
maximum-signal average plate current 
is 0.166 ampere. The product of this 
current and the operating plate voltage 
is 49.8 watts, the average input to the 
two tubes. From this value, subtract 
the power output of 15.6 watts to ob- 
tain the total dissipation for both tubes, 
which is 34.2 watts. Half of this value, 
17 watts, is in excess of the 15-watt 
rating of the tube and it is necessary, 
therefore, to assume another and higher 
load resistance so that the plate-dissipa- 
tion rating will not be exceeded. 

It will be found that at an operat- 
ing plate voltage of 300 volts the tubes 
require a plate-to-plate load resistance 
of 3000 ohms. From the formula for 
Rpp, the value of I’ is found to be 0.4 
ampere. The load line for the 3000- 
ohm load resistance is then represented 
by a straight line from the point I’ = 
0.4 ampere on the plate-current ordi- 
nate to the point E, = 300 volts on 
the plate-voltage abscissa. At the inter- 
section of the load line with the zero- 
bias curve, the peak plate current, Imax, 
can be read at 0.2 ampere. Then 


Pot= sayy / \/2)2 X Rop/4 
0.2/1.41)2 x 3000/4 
a? watts 


Proceeding as in the first approxima- 
tion, it is found that the maximum- 
signal average plate current, 0.636Ima;, 
is 0.127 ampere, and the maximum- 
signal average power input is 38.1 watts. 
This input minus the power output is 
38.1 — 15 = 23.1 watts. This value is 
the dissipation for two tubes; the value 
per tube is 11.6 watts, a value well 
within the rating of this tube type. 
The operating bias and the zero- 
signal plate current may then be found 
by use of a curve which is derived from 
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the plate family and the load line. Fig. 
46 is a curve of instantaneous values of 
plate current and dc grid-bias voltages 
taken from Fig. 45. Values of grid bias 
are read from each of the grid-bias 
curves of Fig. 45 along the load line 
and are transferred to Fig. 46 to pro- 
duce the curved line from A to C. A 
tangent to this curve, starting at A, is 
drawn to intersect the grid-voltage 
abscissa. The point of intersection, B, 
is the operating grid bias for fixed-bias 
operation. In the example, the bias is 
—60 volts. Refer back to the plate 
family at the operating conditions of 
plate volts = 300 and grid bias = —60 
volts; the zero-signal plate current per 
tube is seen to be 0.04 ampere. 

This procedure locates the operat- 
ing point for each tube at P. The plate 
current must be doubled, of course, to 
obtain the zero-signal plate current for 
both tubes. Under maximum-signal con- 
ditions, the signal voltage swings from 
zero-signal bias voltage to zero bias for 
each tube on alternate half cycles. 
Hence, in the example, the peak of sig- 
nal voltage per tube is 60 volts, or the 
grid-to-grid value is 120 volts. 


As in the case of the push-pull class 
A amplifier, the second-harmonic dis- 
tortion in a class AB: amplifier using 
triodes is very small and is largely can- 
celed by virtue of the push-pull con- 
nection. Third-harmonic distortion, 
however, which may be larger than 
permissible, can be found by means of 
composite characteristic curves. A com- 
plete family of curves can be plotted, 
but for the present purpose only the one 
corresponding to a grid bias of one-half 
the peak grid-voltage swing is needed. 
In the example, the peak grid voltage 
per tube is 60 volts, and the half value 
is 30 volts. The composite curve, since 
it is nearly a straight line, can be con- 
structed with only two points (see Fig. 
45). These two points are obtained from 
deviations above and below the operat- 
ing grid and plate voltages. 


In order to find the curve for a 
bias of —30 volts, a deviation of 30 
volts from the operating grid voltage 
of —60 volts is assumed. Next assume 
a deviation from the operating plate 
voltage of, say, 40 volts. Then at 300 
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—40 = 260 volts, erect a vertical line 
to intersect the (—60) — (—30) = —30- 
volt bias curve and read the plate cur- 
rent at this intersection, which is 0.167 
ampere; likewise, at the intersection 
of a vertical line at 300 + 40 = 340 
volts and the (—60) + (—30) = —90- 
volt bias curve, read the plate current. 
In this example, the plate current is 
estimated to be 0.002 ampere. The dif- 
ference of 0.165 ampere between these 
two currents determines the point E 
on the 300 — 40 = 260-volt vertical. 
Similarly, another point F on the same 
composite curve is found by assuming © 
the same grid-bias deviation but a 
larger plate-voltage deviation, say, 100 
volts. 

These steps provide points at 260 
volts and 0.165 ampere (E), and at 200 
volts and 0.045 ampere (F). A straight 
line through these points is the com- 
posite curve for a bias of —30 volts, 
shown as a long-short dash line in Fig. 
45. At the intersection of the composite 
curve and the load line, G, the instan- 
taneous composite plate current at the 
point of one-half the peak signal swing 
is determined. This current value, desig- 
nated I..s and the peak plate current, 
Imax, are used in the following formula 
to find the peak value of the third- 
harmonic component of plate current. 


TIh3 = (2Io.5 a Imax) /3 


In the example, where I..s is 0.097 am- 
pere and Imax is 0.2 ampere, Ins = 
(2 x 0.097 — 0.2)/3 = (0.194 — 0.2)/3 
= —0.006/3 = —0.002 ampere. (The 
fact that Ins is negative indicates that the 
phase relation of the fundamental (first- 
harmonic) and third-harmonic com- 
ponents of the plate current is such as 
to result in a slightly peaked wave form. 
Ins is positive in some cases, indicating 
a flattening of the wave form.) 

The peak value of the fundamental 
or first-harmonic component of the plate 
current is found by the following 
formula: 


Thi — 2/3 OG (Imax a To.s) 


In the example, In = 2/3 x (0.2 + 
0.097) = 0.198 ampere. Thus, the per- 
centage of third-harmonic distortion is 
(Ins/In1) X 100 = (0.002/0.198) «x 100 
= F per cent approx: 
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Class AB: Power Amplifiers 


A class AB, amplifier employs two 
tubes connected in push-pull as in the 
case of class AB: amplifiers. It differs 
in that it is biased so that plate cur- 
rent flows for somewhat more than half 
the electrical cycle but less than the 
full cycle, the peak signal voltage is 
greater than the dc bias voltage, grid 
current is drawn, and, consequently, 
power is consumed in the grid circuit. 
These conditions permit high power out- 
put to be obtained without excessive 
plate dissipation. 

The sum of the power used in the 
grid circuit and the losses in the input 
transformer is the total driving power 
required by the grid circuit. The driver 
stage should be capable of a power out- 
put considerably larger than this re- 
quired power in order that distortion 
introduced in the grid circuit be kept 
low. In addition, the internal impedance 
of the driver stage as reflected into or 
as effective in the grid circuit of the 
power stage should always be as low as 
possible in order that distortion may be 
kept low. The input transformer used 
in a class ABs stage usually has a step- 
down ratio adjusted for this condition. 

Load resistance, plate dissipation, 
power output, and distortion determina- 
tions are similar to those for class AB:. 
These quantities are interdependent 
with peak grid-voltage swing and driv- 
ing power; a satisfactory set of operat- 
ing conditions involves a series of 
approximations. The load resistance and 
signal swing are limited by the per- 
missible grid current and power and the 
distortion. If the load resistance is too 
high or the signal swing is excessive, the 
plate-dissipation rating will be exceeded, 
distortion will be high, and the driving 
power will be unnecessarily high. 


Class B Power Amplifiers 

A class B amplifier employs two 
tubes connected in push-pull, so biased 
that plate current is almost zero when 
no signal voltage is applied to the grids. 
Because of this low value of no-signal 
plate current, class B amplification has 
the same advantage as class ABz, i.e., 
large power output can be obtained 
without excessive plate dissipation. 
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Class B operation differs from class AB 
in that plate current is cut off for a 
larger portion of the negative grid 
swing, and the signal swing is usually 
larger than in class ABz operation. 

Because certain triodes used as 
class B amplifiers are designed to op- 
erate very close to zero bias, the grid 
of each tube is at a positive potential 
during all or most of the positive half- 
cycle of its signal swing. In this type of 
triode operation, considerable grid cur- 
rent is drawn and there is a loss of 
power in the grid circuit. This condi- 
tion imposes the same requirement in 
the driver stage as in a class ABz stage; 
i.e., the driver should be capable of de- 
livering considerably more power out- 
put than the power required for the 
grid circuit of the class B amplifier so 
that distortion will be low. Similarly, 
the interstage transformer between the 
driver and the class B stage usually has 
a step-down turns ratio. Because of the 
high dissipations involved in class B 
operation at zero bias, it is not feasible 
to use tetrodes or pentodes in this type 
of class B operation. 

Determination of load resistance, 
plate dissipation, power output, and dis- 
tortion is similar to that for a class ABz 
stage. 

Power amplifier tubes designed for 
class A operation can be used in class 
AB, and class B service under suitable 
operating conditions. There are several 
tube types designed especially for class 
B service. The characteristic common to 
all of these types is a high amplifica- 
tion factor. With a high amplification 
factor, plate current is small even when 
the grid bias is zero. These tubes, there- 
fore, can be operated in class B service 
at a bias of zero volts so that no bias 
supply is required. A number of class B 
amplifier tubes consist of two triode 
units mounted in one tube. The two 
units can be connected in push-pull so 
that only one tube is required for a 
class B stage. 


Cathode-Drive Circuits 
The preceding text has discussed 
the use of tubes in the conventional 
grid-drive type of amplifier—that is, 
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where the cathode is common to both 
the input and output circuits. Tubes 
may also be employed as amplifiers in 
circuit arrangements which utilize the 
grid or plate as the common terminal. 
Probably the most important of these 
amplifiers are the cathode-drive circuit, 
which is discussed below, and the cath- 
ode-follower circuit, which will be dis- 
cussed later in connection with inverse 
feedback. 

A typical cathode-drive circuit is 
shown in Fig. 47. The load is placed in 


INPUT 
SIGNAL 


sere 
Bt 


Fig. 47—Cathode-drive circuit. 


the plate circuit and the output voltage 
is taken off between the plate and 
ground as in the grid-drive method of 
operation. The grid is grounded, and 
the input voltage is applied across an 
appropriate impedance in the cathode 
circuit. The cathode-drive circuit is par- 
ticularly useful for vhf and uhf applica- 
tions, in which it is necessary to obtain 
the low-noise performance usually asso- 
ciated with a triode, but where a con- 
ventional grid-drive circuit would be 
unstable because of feedback through 
the grid-to-plate capacitance of the 
tube. In the cathode-drive circuit, the 
grounded grid serves as a capacitive 
shield between plate and cathode and 
permits stable operation at frequencies 
higher than those in which conventional 
circuits can be used. 

The input impedance of a cathode- 
drive circuit is approximately equal to 
1/gm when the load resistance is small 
compared to the r, of the tube. A cer- 
tain amount of power is required, there- 
fore, to drive such a circuit. However, 
in the type of service in which cathode- 
drive circuits are normally used, the 
advantages of the grounded-grid con- 
nection usually outweigh this disad- 
vantage. 
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Inverse Feedback 

An inverse-feedback circuit, some- 
times called a degenerative circuit, is 
one in which a portion of the output 
voltage of a tube is applied to the in- 
put of the same or a preceding tube in 
opposite phase to the signal applied to 
the tube. Two important advantages of 
feedback are (1) reduced distortion from 
each stage included in the feedback cir- 
cuit and (2) reduction in the variations 
in gain due to changes in line voltage, 
possible differences between tubes of the 
same type, or variations in the values of 
circuit constants included in the feed- . 
back circuit. 

Inverse feedback is used in audio 
amplifiers to reduce distortion in the 
output stage where the load impedance 
on the tube is a loudspeaker. Because 
the impedance of a loudspeaker is not 
constant for all audio frequencies, the 
load impedance on the output tube 
varies with frequency. When the output 
tube is a pentode or beam power tube 
having high plate resistance, this varia- 
tion in plate load impedance can, if ‘not 
corrected, produce considerable fre- 
quency distortion. Such frequency dis- 
tortion can be reduced by means of 
inverse feedback. Inverse-feedback cir- 
cuits are of the constant-voltage type 
and the constant-current type. 

The application of the constant- 
voltage type of inverse feedback to a 
power-output stage using a single beam 
power tube is illustrated in Fig. 48. In 
this circuit, Ri, Re, and C are connected 
as a voltage divider across the output of 
the tube. The secondary winding of the 
grid-input transformer is returned to a 
point on this voltage divider. Capacitor 
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Fig. 48—Power-output stage using constant 
voltage inverse feedback. 
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C blocks the dc plate voltage from the 
grid. However, a portion oi the tube 
af output voltage, approximately equal 
to the output voltage multiplied by the 
fraction R:/(R: + Ro), is applied to the 
grid. This voltage reduces the source im- 
pedance of the circuit and a decrease in 
distortion results which is explained in 
the curves of Fig. 49. 
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nent of plate current i’p:. It is evident 
that the irregularity of the waveform of 
this component of plate current would 
act to cancel the original irregularity 
and thus reduce distortion. 

After inverse feedback has been ap- 
plied, the relations are as shown in the 
curve for ip. The dotted curve shown by 
i‘pt Is the component of plate current 
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ss 
Fig. 49—Voltage and current waveforms showing effect of inverse feedback. 


Consider first the amplifier without 
the use of inverse feedback. Suppose 
that when a signal voltage e. is applied 
to the grid the af plate current i’, has 
an irregularity in its positive half-cycle. 
This irregularity represents a departure 
from the waveform of the input signal 
and is, therefore, distortion. For this 
plate-current waveform, the af plate 
voltage has a waveform shown by e’p. 
The plate-voltage waveform is inverted 
compared to the plate-current wave- 
form because a plate-current increase 
produces an increase in the drop across 
the plate load. The voltage at the plate 
is the difference between the drop across 
the load and the supply voltage; thus, 
when plate current goes up, plate volt- 
age goes down; when plate current goes 
down, plate voltage goes up. 

Now suppose that inverse feedback 
is applied to the amplifier. The voltage 
fed back to the grid has the same wave- 
form and phase as the plate voltage, but 
is smaller in magnitude. Hence, with a 
plate voltage of waveform shown by 
e’p, the feedback voltage appearing on 
_ the grid is as shown by e’gt. This voltage 
applied to the grid produces a compo- 


due to the feedback voltage on the grid. 
The dotted curve shown by i’, is the 
component of plate current due to the 
signal voltage on the grid. The algebraic 
sum of these two components gives the 
resultant plate current shown by the 
solid curve of ip. Since i’, is the plate 
current that would flow without inverse 
feedback, it can be seen that the appli- 
cation of inverse feedback has reduced 
the irregularity in the output current. 
In this manner inverse feedback acts to 
correct any component of plate current 
that does not correspond to the input 
signal voltage, and thus reduces dis- 
tortion. 

From the curve for ip, it can be 
seen that, besides reducing distortion, 
inverse feedback also reduces the ampli- 
tude of the output current. Conse- 
quently, when inverse feedback is 
applied to an amplifier there is a de- 
crease in gain or power sensitivity as 
well as a decrease in distortion. Hence, 
the application of inverse feedback to 
an amplifier requires that more driving 
voltage be applied to obtain full power 
output, but this output is obtained with 
less distortion. 


40 


Inverse feedback may also be ap- 
plied to resistance-coupled stages, as 
shown in Fig. 50. The circuit is conven- 
tional except that a feedback resistor, 


C- B-Ct B+ 


Fig. 50—Resistance-coupled stages using 
feedback resistor. 


Rs, is connected between the plates of 
tubes T; and Tz. The output signal volt- 
age of Ti and a portion of the output 
signal voltage of T2 appear across Ro. 
Because the distortion generated in the 
plate circuit of T: is applied to its grid 
out of phase with the input signal, the 
distortion in the output of Ts is com- 
paratively low. With sufficient inverse 
feedback of the constant-voltage type 
in a power-output stage, it is not neces- 
sary to employ a network of resistance 
and capacitance in the output circuit to 
reduce response at high audio frequen- 
cies. Inverse-feedback circuits can also 
be applied to push-pull class A and class 
AB; amplifiers. 

Constant-current inverse feedback 
is usually obtained by omitting the by- 
pass capacitor across a cathode resistor. 
This method decreases the gain and the 
distortion but increases the source im- 
pedance of the circuit. Consequently, 
the output voltage rises at the resonant 
frequency of the loudspeaker and ac- 
centuates hangover effects. 

Inverse feedback is not generally 
applied to a triode power amplifier be- 
cause the variation in speaker imped- 
ance with frequency does not produce 
much distortion in a triode stage hav- 
ing low plate resistance. It is sometimes 
applied in a pentode stage, but is not 
always convenient. As has been shown, 
when inverse feedback is used in an 
amplifier, the driving voltage must be 
increased in order to provide full power 
output. When inverse feedback is used 
with a pentode, the total driving voltage 
required for full power output may be 
inconveniently large, although still less 
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than that required for a triode. Because 
a beam power tube gives full power 
output on a comparatively small driving 
voltage, inverse feedback is especially 


‘applicable to beam power tubes. By 


means of inverse feedback, the high 
efficiency and high power output of 
beam power tubes can be combined with 
freedom from the effects of varying 
speaker impedance. 


Cathode-Follower Circuits 


- Another important application of 
inverse feedback is in the cathode-fol- 
lower circuit, an example of which is 
shown in Fig. 51. In this application, the 
load has been transferred from the plate 
circuit to the cathode circuit of the tube. 
The input voltage is applied between 
the grid and ground, and the output 
voltage is obtained between the cathode 
and ground. The voltage amplification 
(V.A.) of this circuit is always less than 
unity and may be expressed by the fol- 
lowing convenient formulas. 

For a triode: 
kX Ru 
¥- An sch Ree Geena 
For a pentode: 
Zm X Ru 


SA. = 7 ieaupeiiaal 

In these formulas, u is the amplifi- 
cation factor, Rx is the load resistance 
in ohms, rp is the plate resistance in 
ohms, and gm is the transconductance 
in mhos. 

The use of the cathode follower 
permits the design of circuits which 
have high input resistance and high out- 
put voltage. The output impedance is 
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Fig. 51—Cathode-follower circuit. 


quite low and very low distortion may 
be obtained. Cathode-follower circuits 
may be used for power amplifiers or as 
impedance transformers designed either 
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to match a transmission line or to pro- 
duce a relatively high output voltage at 
a low impedance level. 

In a power amplifier which is trans- 
former coupled to the load, the same 
output power can be obtained from the 
tube as would be obtained in a conven- 
tional grid-drive type of amplifier. The 
output impedance is very low and pro- 
vides excellent damping to the load, 
with the result that very low distortion 
can be obtained. The peak-to-peak sig- 
nal voltage, however, approaches 112 
times the plate supply voltage if maxi- 
mum power output is required from the 
tube. Some problems may be encoun- 
tered, therefore, in the design of an 
adequate driver stage for a cathode- 
follower output system. 

When a cathode-follower circuit is 
used as an impedance transformer, the 
load is usually a simple resistance in 
the cathode circuit of the tube. With 
relatively low values of cathode resistor, 
the circuit may be designed to supply 
significant amounts of power and to 
match the impedance of the device to 
a transmission line. With somewhat 
higher values of cathode resistor, the 
circuit may be used to decrease the out- 
put impedance sufficiently to permit the 
transmission of audio signals along a 
line in which appreciable capacitance 
is present. 

The cathode follower may also be 
used as an isolation device to provide 
extremely high input resistance and low 
input capacitance as might be required 
in the probe of an oscilloscope or 
vacuum-tube voltmeter. Such circuits 
can be designed to provide effective 
impedance transformation with no sig- 
nificant loss of voltage. 

Selection of a suitable tube and its 
operating conditions for use in a cath- 
ode-follower circuit having a specified 
output impedance (Z.) can be made, in 
most practical cases, by the use of the 
following formula to determine the ap- 
proximate value of the required tube 
transconductance. 

Required gm (umhos) = 7 ootms) 

Once the required transconductance 
is obtained, a suitable tube and its oper- 
ating conditions may be determined 
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from the technical data given in the 
Technical Data section. The tube se- 
lected should have a value of transcon- 
ductance slightly lower than _ that 
obtained from the above expression to 
allow for the shunting effect of the cath- 
ode load resistance. The conversion 
nomograph given in Fig. 44 may be 
used for calculation of operating condi- 
tions for values of transconductance not 
included in the tabulated data. After 
the operating conditions have been de- 
termined, the approximate value of the 
required cathode load resistance may be 
calculated from the following formulas. 
For a triode: 


Zo X Ip 
Cathode Rr, = ———— 
ere Ze (lie) | 
For a pentode: 
Ze : 
Cathode Rn = GA Mize) 


Resistance and impedance values are in 
ohms; transconductance values are in 
mhos. 

If the value of the cathode load re- 
sistance calculated to provide the re- 
quired output impedance does not 
provide the required operating bias, the 
basic cathode-follower circuit can be 
modified in a number of ways. Two of 
the more common modifications are 
shown in Figs. 52 and 53. 

In Fig. 52 the bias is increased by 
adding a bypassed resistance between 
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Fig. 52—Cathode-follower circuit modified 
for increased bias. 


the cathode and the unbypassed load 
resistance and returning the grid to the 
low end of the load resistance. In Fig. 
53 the bias is reduced by adding a by- 
passed resistance between the cathode 
and the unbypassed load resistance but, 
in this case, the grid is returned to the 
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junction of the two cathode resistors 
so that the bias voltage is only the dc 
voltage drop across the added resistance 
The size of the bypass capacitor should 
be large enough so that it has negligible 
reactance at the lowest frequency to be 
handled. In both cases the B-supply 
should be increased to make up for the 
voltage taken for biasing. 
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Fig. 53—Cathode-follower circuit modified 
for reduced bias. 


Example: Select a suitable tube 
and determine the operating conditions 
and circuit components for a cathode- 
follower circuit having an output im- 
pedance that will match a 500-ohm 
transmission line. 

Procedure: First, determine the ap- 
proximate transconductance required. 


: 1,000,000 
Required gm = any 7 eee 

A survey of the tubes that have a 
transconductance in this order of mag- 
nitude shows that type 12AX7A is among 
the tubes to be considered. Referring to 
the characteristics given in the technical 
data section for one triode unit of high- 
mu twin triode 12AX7, we find that for 
a plate voltage of 250 volts and a bias 
of —2 volts, the transconductance is 
1600 micromhos, the plate resistance is 
62500 ohms, the amplification factor is 
100, and the plate current is 0.0012 am- 
pere. When these values are used in the 
expression for determining the cathode 
load resistance, the following result is 
obtained: 


= 2000 umhos 


500 x 62500 
62500—500x (10041) 

The voltage across this resistor for 
a plate current of 0.0012 ampere is 
2600 x 0.0012 = 3.12 volts. Because 


Cathode Rr= =2600 ohms 
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the required bias voltage is only —2 
volts, the circuit arrangement given in 
Fig. 53 is employed. The bias is fur- 
nished by a resistance that will have a 
voltage drop of 2 volts when it carries 
a current of 0.0012 ampere. The re- 
quired bias resistance, therefore, is 
2/0.0012 = 1670 ohms. If 60 Hz is 
the lowest frequency to be passed, 20 
microfarads is a suitable value for the 
bypass capacitor. The B-supply, of 
course, is increased by the voltage drop 
across the cathode resistance which, in 
this example, is approximately 5 volts. 
The B-supply, therefore, is 250 + 5 
= 255 volts. 

Because it is desirable to eliminate, 
if possible, the bias resistor and bypass 
capacitor, it is worthwhile to try other 
tubes and other operating conditions to 
obtain a value of cathode load resist- 
ance which will also provide the re- 
quired bias. If the triode section of twin 
diode—high-mu triode 6AT6 is operated 
under the conditions given in the tech- 
nical data section with a plate voltage 
of 100 volts and a bias of —1 volt, it 
will have an amplification factor of 70, 
a plate resistance of 54000 ohms, a 
transconductance of 1300 micromhos, 
and a plate current of 0.0008 ampere 
Then, 

Cathode Rr = 
500 x 54000 
54000 — 500 x (70 + 1) = 1460 ohms 

The bias voltage obtained across 
this resistance is 1460 « 0.0008 = 1.17 
volts. Since this value is for all practical 
purposes close enough to the required 
bias, no addition bias resistance will 
be required and the grid may be re- 
turned directly to ground. There is no 
need to adjust the B-supply voltage to 
make up for the drop in the cathode 
resistor. The voltage amplification 
(V.A.) for the cathode-follower circuit 
utilizing the triode section of type 
6AT6 is 
70 X 1460 
VA. = 54000 + 1460 X GO EI) = 9-55 

For applications in which the cath- 
ode follower is used to isolate two cir- 
cuits—for example, when it is used 
between a circuit being tested and the 
input stage of an oscilloscope or a 
vacuum-tube voltmeter—voltage output 
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and not impedance matching is the pri- 
mary consideration. In such applica- 
tions it is desirable to use a relatively 
high value of cathode load resistance, 
such as 50,000 ohms, in order to get the 
maximum voltage output. In order to 
obtain proper bias, a circuit such as 
that of Fig. 53 should be used. With a 
high value of cathode resistance, the 
voltage amplification will approximate 
unity. 


Corrective Filters 

A corrective filter can be used to 
improve the frequency characteristic of 
an output stage using a beam power 
tube or a pentode when inverse feed- 
back is not applicable. The filter consists 
of a resistor and a capacitor connected 
in series across the primary of the out- 
put transformer. Connected in this way, 
the filter is in parallel with the plate 
load impedance reflected from the voice- 
coil by the output transformer. The 
magnitude of this reflected impedance 
increases with increasing frequency in 
the middle and upper audio range. The 
impedance of the filter, however, de- 
creases with increasing frequency. It 
follows that, by use of the proper values 
for the resistance and the capacitance 
in the filter, the effective load impedance 
on the output tubes can be made prac- 
tically constant for all frequencies in 
the middle and upper audio range. The 
result is an improvement in the fre- 
quency characteristic of the output 
stage. 

The resistance to be used in the 
filter for a push-pull stage is 1.3 times 
the recommended plate-to-plate load re- 
sistance; or, for a single-tube stage, is 
1.3 times the recommended plate load 
resistance. The capacitance in the filter 
should have a value such that the volt- 
age gain of the output stage at a fre- 
quency of 1000 Hz or higher is equal 
to the voltage gain at 400 Hz. 
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A method of determining the 
proper value of capacitance for the fil- 
ter is to make two measurements of the 
output voltage across the primary of 
the output transformer: first, when a 
400-Hz signal is applied to the) input, 
and second, when a_ 1000-Hz/ signal 
of the same voltage as the 400-Hz 
signal is applied to the input. The cor- 
rect value of capacitance is the one 
which gives equal output voltages for 
the two signal inputs. In practice, this 
value is usually found to be in the order 
of 0.05 microfarad. 


Phonograph and Tape Preamplifiers 


The frequency range and dynamic 
range* which can be recorded on a 
phonograph record or on magnetic tape 
depend on several factors, including the 
composition, mechanical characteristics, 
and speed of the record or tape, and 
the electrical and mechanical character- 
istics of the recording equipment. To 
achieve wide frequency and dynamic 
ranges, manufacturers of commercial 
recordings use equipment which intro- 
duces a nonuniform relationship be- 
tween amplitude and frequency. This 
relationship is known as a “recording 
characteristic.” To assure proper re- 
production of a high-fidelity recording, 
therefore, some part of the reproducing 
system must have a frequency-response 
characteristic which is the inverse of 
the recording characteristic. Most manu- 
facturers of high-fidelity recordings use 
the RCA “New Orthophonic” (RIAA) 
characteristic for discs and the NARTB 
characteristic for magnetic tape. 

The simplest type of equalization 
network is shown in Fig. 54. Because 
the capacitor C is effectively an open 
circuit at low frequencies, the low fre- 
quencies must be passed through the 
resistor R and are attenuated. The ca- 
pacitor has a lower reactance at high 
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Fig. 54—Simple RC frequency-compensation network, 


* The dynamic range of an amplifier is a measure of its signal-handling capability. 


The 


dynamic range expresses in dB the ratio of the maximum usable output signal (generally 
for a distortion of about 10 per cent) to the minimum usable output signal (generally for 
a signal-to-noise ratio of about 20 dB). A dynamic range of 40 dB is usually acceptable; 
a value of 70 dB is exceptional for any audio system. 
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frequencies, however, and_ bypasses 
high-frequency components around R so 
that they receive negligible attenuation. 
Thus the network effectively “boosts” 
the high frequencies. This type of equal- 
ization is called “‘attenuative.” 

Some typical preamplifier stages 
are shown in the Circuits section. The 
location of the frequency-compensating 
network or “equalizer” in the repro- 
ducing system will depend on the types 
of recordings which are to be repro- 
duced and on the pickup devices used. 

A ceramic high-fidelity phonograph 
pickup is usually designed to provide 
proper compensation for the RIAA re- 
cording characteristic when the pickup 
is operated into the load resistance spec- 
ified by its manufacturer. Because this 
type of pickup also has relatively high 
output (0.5 to 1.5 volts), it does not 
require the use of either an equalizer 
network or a preamplifier, and can be 
connected directly to the input of a 
tone-control amplifier and/or power 
amplifier. 

A magnetic high-fidelity phono- 
graph pickup, on the other hand, usually 
has an essentially flat frequency-re- 
sponse characteristic and very low out- 
put (1 to 10 millivolts). Because a 
pickup of this type merely reproduces 
the recording characteristic, it must be 
followed by an equalizer network, as 
well as by a preamplifier having suf- 
ficient voltage gain to provide the input 
voltage required by the tone-control 
amplifier and/or power amplifier. Many 
designs include both the equalizing and 
amplifying circuits in a single unit. 

A high-fidelity magnetic-tape pick- 
up head, like a magnetic phonograph 
pickup, reproduces the recording char- 
acteristic and has an output of only a 
few millivolts. This type of pickup de- 
vice, therefore, must also be followed 
by an equalizing network and pream- 
plifier, or by a preamplifier which pro- 


vides “built-in” equalization for the 
NARTB characteristic. 
-" R} 
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Feedback networks may also be 
used for frequency compensation and 
for reduction of distortion. Basically, 
a feedback network returns a portion 
of the output signal to the input circuit 
of an amplifier. The feedback. signal 
may be returned in phase with the input 
signal (positive or regenerative feed- 
back) or 180 degrees out of phase with 
the input signal (negative, inverse, or 
degenerative feedback). In either case, 
the feedback can be made proportional 
to either the output voltage or the out- 
put current, and can be applied to either 
the input voltage or the input current. 
A negative feedback signal proportional 
to the output current raises the output 
impedance of the amplifier; negative 
feedback proportional to the output 
voltage reduces the output impedance. 
A negative feedback signal applied to 
the input current decreases the input 
impedance; negative feedback applied 
to the input voltage increases the input 
impedance. Opposite effects are pro- 
duced by positive feedback. 

A simple negative or inverse feed- 
back network which provides high- 
frequency boost is shown in Fig. 55. 
This network provides equalization 
comparable to that obtained with Fig. 
54, but is more suitable for low-level 
amplifier stages because it does not re- 
quire the first amplifier stage to provide 
high-level low frequencies. In addition, 
the inverse feedback improves the dis- 
tortion characteristics of the amplifier. 

Some preamplifier or low-level 
audio amplifier circuits include variable 
resistors or potentiometers which func- 
tion as volume or tone controls. Such 
circuits should be designed to minimize 
the flow of de currents through these 
controls so that little or no noise will 
be developed by the movable contact 
during the life of the circuit. Volume 
controls and their associated circuits 
should permit variation of gain from 
zero to maximum, and should attenuate 
all frequencies equally for all positions 
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Fig. 55—Negative-feedback frequency-compensation network. 
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of the variable arm of the control. Sev- 
eral examples of volume controls and 
tone controls are shown in the Circuits 
section. 


Tone Controls 


A tone control is a variable filter 
(or one in which at least one element is 
adjustable) by means of which the user 
may vary the frequency response of an 
amplifier to suit his own taste. In radio 
receivers and home amplifiers, the tone 
control usually consists of a resistance- 
capacitance network in which the resist- 
ance is the variable element. 

The simplest form of tone control 
is a fixed tone-compensating or “equaliz- 
ing” network such as that shown in 
Fig. 56. This type of network is often 
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Fig. 56—Tone-control circuit for fixed tone 
compensation or “equalizing”. 


used to equalize the low- and high-fre- 
quency response of a crystal phono- 
graph pickup. At low frequencies the 
attenuation of this network is 20.8 dB. 
As the frequency is increased, the 
100-picofarad capacitor serves as a 
bypass for the 5-megohm resistor, and 
the combined impedance of the resistor- 
capacitor network is reduced. Thus, 
more of the crystal output appears 
across the 0.5-megohm resistor at high 
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frequencies than at low frequencies, and 
the frequency response at the grid is 
reasonably flat over a wide frequency 
range. Fig. 57 shows a comparison be- 
tween the output of the crystal (curve 
A) and the output of the equalizing 
network (curve B). The response curve 


ATTENUATION dB 


1000 
FREQUENCY—Hz 


Fig. 57—Curve showing output from 
crystal phonograph pickup (A) and from 
equalizing network (B). 


can be “flattened” still more if the 
attenuation at low frequencies is in- 
creased by changing the 0.5-megohm 
resistor to 0.125 megohm. 

The tone-control network shown in 
Fig. 58 has two stages with completely 
separate bass and treble controls. Fig. 
59 shows simplified representations of 
the bass control of this circuit when the 
potentiometer is turned to its extreme 
variations (usually labeled “Boost” and 
“Cut”). In this network, as in the crys- 
tal-equalizing network shown in Fig. 
56, the parallel RC combination is the 
controlling factor. For bass “boost,” the 
capacitor Cs bypasses resistor Rs so that 
less impedance is placed across the out- 
put to grid B at high frequencies than 
at low frequencies. For bass “cut,” the 
parallel combination is shifted so that 
Ci bypasses Rs, causing more high- 
frequency than low-frequency output. 
Essentially, the network is a variable- 
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Fig. 58—Two-stage tone-control circuit incorporating separate bass and treble controls. 
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frequency voltage divider. With proper 
values for the components, it may be 
made to respond to changes in the R; 
potentiometer setting for only low fre- 
quencies (below 1000 Hz). 
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Fig. 59—Simplified representations of bass- 
control circuit at extreme ends of 
potentiometer. 


Fig. 60 shows extreme positions of 
the treble control. The attenuation of 
the two circuits is approximately the 
same at 1000 Hz. The treble “boost” 
circuit is similar to the crystal-equaliz- 
ing network shown in Fig. 56. In the 
treble “cut” circuit, the parallel RC ele- 
ments serve to attenuate the signal volt- 
age further because the capacitor by- 
passes the resistance across the output. 
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Fig. 60—Simplified representations of 
treble-control circuit at extreme ends of 
potentiometer. 


The effect of the capacitor is negligible 
at low frequencies; beyond 1000 Hz, 
the signal voltage is attenuated at a 
maximum rate of 6 dB per octave. 

The location of a tone-control net- 
work is of considerable importance. In 
a typical radio receiver, it may be 
inserted in the plate circuit of the 
power tube, the coupling circuit be- 
tween the first af amplifier tube and 
the power tube, or the grid circuit of 
the first tube. In an amplifier using a 
beam power tube or pentode power 
amplifier without negative feedback, it 
is desirable to connect a resistance- 
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capacitance filter across the primary of 
the output transformer. This filter may 
be fixed, with a supplementary tone 
control elsewhere, or it may form the 
tone control itself. If the amplifier in- 
corporates negative feedback, the tone 
control may be inserted in the feedback 
network or else should be connected to 
a part of the amplifier which is ex- 
ternal to the feedback loop. The over- 
all gain of a well designed tone-control 
network should be approximately unity. 


Automatic Volume or 
Gain Control 


The chief purpose of automatic 
volume control (ave) or automatic gain 
control (age) in a radio or television 
receiver is to prevent fluctuations in 
loudspeaker volume or picture bright- 
ness when the audio or video signal at 
the antenna is fading in and out. 

An automatic volume control cir- 
cuit regulates the receiver rf and if gain 
so that this gain is less for a strong sig- 
nal than for a weak signal. In this way, 
when the signal strength at the antenna 
changes, the avec circuit reduces the re- 
sultant change in the voltage output of 
the last if stage and consequently re- 
duces the change in the speaker output 
volume. 

The ave circuit reduces the rf and 
if gain for a strong signal usually by in- 
creasing the negative bias of the rf, if, 
and frequency-mixer stage when the 
signal increases. A simple avec circuit is 
shown in Fig. 61. On each positive half- 
cycle of the signal voltage, when the 
diode plate is positive with respect to 
the cathode, the diode passes current. 
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VOLTAGE ’ sai 
+ 
Fig. 6l—Automatic-volume-control (ave) 
circuit. 


Because of the flow of diode current 
through Rx, there is a voltage drop 
across Ri which makes the left end of 
R, negative with respect to ground. This 


ELECTRON TUBE APPLICATIONS . 


voltage drop across R: is applied, 
through the filter Re and C, as negative 
bias on the grids of the preceding stages. 
When the signal strength at the antenna 
increases, therefore, the signal applied 
to the ave diode increases, the voltage 
drop across R: increases, the negative 
bias voltage applied to the rf and if 
stages increases, and the gain of the rf 
and if stages is decreased. Thus the in- 
crease in signal strength at the antenna 
does not produce as much increase in 
the output of the last if stage as it 
would produce without avec. 

When the signal strength at the 
antenna decreases from a_ previous 
steady value, the ave circuit acts, of 
course, in the reverse direction, apply- 
ing less negative bias, permitting the rf 
and if gain to increase, and thus reduc- 
ing the decrease in the signal output of 
the last if stage. In this way, when the 
signal strength at the antenna changes, 
the avc circuit acts to reduce change in 
the output of the last if stage, and thus 
acts to reduce change in loudspeaker 
volume. 

The filter, C and Rs, prevents the 
avec voltage from varying at audio fre- 
quency. The filter is necessary because 
the voltage drop across Ri: varies with 
the modulation of the carrier being re- 
ceived. If avc voltage were taken di- 
rectly from R: without filtering, the 
audio variations in avc voltage would 
vary the receiver gain so as to smooth 
out the modulation of the carrier. To 
avoid this effect, the ave voltage is taken 
from the capacitor C. Because of the 
resistance Re in series with C, the capa- 
citor C can charge and discharge at only 
a comparatively slow rate. The avc volt- 
age therefore cannot vary at frequencies 
as high as the audio range but can vary 
at frequencies high enough to compen- 
sate for most fading. Thus the filter 
permits the ave circuit to smooth out 
variations in signal due to fading, but 
prevents the circuit from smoothing out 
audio modulation. 

It will be seen that an ave circuit 
and a diode-detector circuit are much 
alike. It is therefore convenient in a re- 
ceiver to combine the detector and the 
avc diode in a single stage. Examples of 
how these functions are combined in 
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receivers are shown in Circuits section. 

In the circuit shown in Fig. 61, a 
certain amount of avc negative bias is 
applied to the preceding stages on a 
weak signal. Because it may be desir- 
able to maintain the receiver rf and if 
gain at the maximum possible value for 
a weak signal, ave circuits are designed 
in some cases to apply no avc bias until 
the signal strength exceeds a certain 
value. These avec circuits are known as 
delayed ave or dave circuits. 

A dave circuit is shown in Fig. 62. 
In this circuit, the diode section D, of 
the 6ALS acts as detector and avc diode. 
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Fig. 62—Delayed avc (davc) circuit. 


R, is the diode load resistor and Re and 
Cs are the avec filter. Because the cath- 
ode of diode Dz is returned through a 
fixed supply of —3 volts to the cathode 
of D,, a de current flows through Ri 
and Re» in series with De. The voltage 
drop caused by this current places the 
avc lead at approximately —3 volts (less 
the negligible drop through D2). When 
the average amplitude of the rectified 
signal developed across R: does not ex- 
ceed 3 volts, the avc lead remains at 
—3 volts. Hence, for signals not strong 
enough to develop 3 volts across R3, 
the bias applied to the controlled tubes 
stays constant at a value giving high 
sensitivity. 

However, when the average ampli- 
tude of rectified signal voltage across 
R; exceeds 3 volts, the plate of diode 
D2. becomes more negative than the 
cathode of D2 and current flow in diode 
D. ceases. The potential of the avec 
lead is then controlled by the voltage 
developed across R:. Therefore, with 
further increase in signal strength, the 
ave circuit applies an increasing avc 
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bias voltage to the controlled stages. In 
this way, the circuit regulates the re- 
ceiver gain for strong signals, but per- 
mits the gain to stay constant at a maxi- 
mum value for weak signals. 

It can be seen in Fig. 62 that a por- 
tion of the —3 volts delay voltage is 
applied to the plate of the detector 
diode D,, this portion being approxi- 
mately equal to R:i/(R: + R2) times —3 
volts. Hence, with the circuit constants 
as shown, the detector plate is made 
negative with respect to its cathode by 
approximately one-half volt. However, 
this voltage does not interfere with de- 
tection because it is not large enough 
to prevent current flow in the tube. 

Automatic gain control (agc) com- 
pensates for fluctuations in rf picture 
carrier amplitude. The peak carrier level 
rather than the average carrier level is 
controlled by the agc voltage because 
the peaks of the sync pulses are fixed 
when inserted on a fixed carrier level. 
The peak carrier level may be deter- 
mined by measurement of the peaks of 
the sync pulses at the output of the 
video detector. 

A conventional agc circuit, such as 
that shown in Fig. 63, consists of a diode 
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Fig. 63—Automatic-gain control (agc) 
circuit. 


detector circuit and an RC filter. The 
time constant of the detector circuit is 
made large enough to prevent the pic- 
ture content from influencing the mag- 
nitude of the agc voltage. The output 
voltage (age voltage) is equal to the 
peak value of the incoming signal. 
The diode detector receives the in- 
coming signal from the last if stage of 
the television receiver through the ca- 
pacitor C;. The resistor R: provides the 
load for the diode. The diode conducts 
only when its plate is driven positive 
with respect to its cathode. Electrons 
then flow from the cathode to the plate 
and thence into capacitor C;, where the 
negative charge is stored. Because of the 
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low impedance offered by the diode dur- 


ing conduction, C, charges up to the 
value of the peak applied voltage. 

During the negative excursion of 
the signal, the diode does not conduct, 
and C, discharges through resistor Rx. 
Because of the large time constant of 
R.:C,, however, only a small percentage 
of the voltage across C, is lost during 
the interval between horizontal sync 
pulses. During succeeding positive 
cycles, the incoming signal must over- 
come the negative charge stored in Ci 
before the diode conducts, and plate 
current flows only at the peak of each 
positive cycle. The voltage across Ci, 
therefore, is determined by the level of 
the peaks of the positive cycles, or the 
sync pulses. 

The negative voltage developed 
across resistor Ri by the sync pulses is 
filtered by resistor Re and capacitor C2 
to remove the 15,750-cycle ripple of 
the horizontal sync pulse. The dc out- 
put is then fed to the if and rf ampli- 
fiers as an age voltage. 

This age system may be expanded 
to include amplification of the agc sig- 
nal before detection of the peak level, or 
amplification of the dc output, or both. 
A direct-coupled amplifier must be used 
for amplification of the dc signal. The 
addition of amplification makes the sys- 
tem more sensitive to changes in carrier 
level. 

A “Keyed” age system such as that 
shown in Fig. 64 is used to eliminate 
flutter and to improve noise immunity 
in weak signal areas. This system pro- 
vides more rapid action than the con- 
ventional agc circuits because the filter 
circuit can employ lower capacitance 
and resistance values. 
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Fig. 64—“Keyed” agc circuit. 
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In the keyed agc system, the nega- 
tive output of the video detector is fed 
directly to the grid No. 1 of the first 
video amplifier. The positive output of 
the video amplifier is, in turn, fed di- 
rectly to the grid No. 1 of the keyed agc 
amplifier. The video stage increases the 
gain of the age system and, in addition, 
provides noise clipping. The plate volt- 
age for the age amplifier is a positive 
pulse obtained from a small winding on 
the horizontal output transformer which 
is in phase with the horizontal sync 
pulse obtained from the video amplifier. 
The polarity of this pulse is such that 
the plate of the agc amplifier tube is 
positive during the retrace time. The 
tube is biased so that current flows only 
when the grid No. 1 and the plate are 
driven positive simultaneously. The 
amount of current flow depends on the 
grid-No. 1 potential during the pulse. 
These pulses are smoothed out in the 
RC network in the plate circuit (RiG)). 
Because the dc voltage developed across 
R, is negative, it is suitable for appli- 
cation to the grids of the rf and if tubes 
as an age voltage. 


High-Fidelity Amplifiers 


Several high-fidelity amplifiers are 
shown in the Circuits section. The per- 
formance capabilities of such amplifiers 
are usually given in terms of frequency 


response, total harmonic distortion, 
maximum power output, and noise 
level. 


To provide high-fidelity reproduc- 
tion of audio program material, an am- 
plifier should have a frequency response 
which does not vary more than 1 dB 
over the entire audio spectrum. General 
practice is to design the amplifier so 
that its frequency response is flat within 
1 dB from a frequency below the low- 
est to be reproduced to one well above 
the upper limit of the audible region. 

Harmonic distortion and _inter- 
modulation distortion produce changes 
in program material which may have 
adverse effects on the quality of the 
reproduced sound. Harmonic distortion 
causes a change in the character of an 
individual tone by the introduction of 
harmonics which were not originally 
present in the program material. For 


49 


high-fidelity reproduction, total har- 
monic distortion (expressed as a per- 
centage of the output power) should not 
be greater than about 1 per cent at the 
desired listening level. Types such as 
the 6973, 7027A and 7868 are designed 
to provide extremely low harmonic dis- 
tortion in suitably designed push-pull 
amplifier circuits. 


Intermodulation distortion is a 
change in the waveform of an individual 
tone as a result of interaction with an- 
other tone present at the same time in 
the program material. This type of dis- 
tortion not only alters the character of 
the modulated tone, but may also result 
in the generation of spurious signals at 
frequencies equal to the sum and dif- 
ference of the interacting frequencies. 
Intermodulation distortion should be 
less than 2 per cent at the desired listen- 
ing level. In general, any amplifier 
which has low intermodulation distor- 
tion will have very low harmonic dis- 
tortion. | 

The maximum power output which 
a high-fidelity amplifier should deliver 
depends upon a complex relation of sev- 
eral factors, including the size and 
acoustical characteristics of the listen- 
ing area, the desired listening level, and 
the efficiency of the loudspeaker sys- 
tem. Practically, however, it is possible 
to determine amplifier requirements in 
terms of room size and loudspeaker 
efficiency. 

The acoustic power required to re- 
produce the loudest passages of orches- 
tral music at concert-hall level in the 
average-size living room is about 0.4 
watt. Because high-fidelity loudspeakers 
of the type generally available for home 
use have an efficiency of only about 5 
per cent, the output stage of the ampli- 
fier should therefore be able to deliver 
a power output of at least 8 watts. Be- 
cause many wide-range loudspeaker sys- 
tems, particularly those using frequency- 
divider networks, have efficiencies of 
less than 5 per cent, output tubes used 
with such systems must have corre- 
spondingly larger power outputs. The 
6973, 7027A, 7189, and 7868 can pro- 
vide ample output for most systems 
when used in suitable push-pull circuits. 

The noise level of a high-fidelity 
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amplifier determines the range of 
volume the amplifier is able to repro- 
duce, i.e., the difference (usually ex- 
pressed in decibels) between the loudest 
and softest sounds in program material. 
Because the greatest volume range util- 
ized in electrical program material at 
the present time is about 60 dB, the 
noise level of a high-fidelity amplifier 
should be at least 60 dB below the sig- 
nal level at the desired listening level. 


Limiters 


An amplifier may also be used as 
a limiter. One use of a limiter is in 
receivers designed for the reception of 
frequency-modulated signals. The lim- 
iter in FM receivers has the function of 
eliminating amplitude variations from 
the input to the detector. Because in 
an FM system amplitude variations are 
primarily the result of noise disturb- 
ances, the use of a limiter prevents 
such disturbances from being repro- 
duced in the audio output. The limiter 
usually follows the last if stage so 
that it can minimize the effects of dis- 
turbances coming in on the rf carrier 
and those produced locally. 

The limiter is essentially an if volt- 
age amplifier designed for saturated 
operation. Saturated operation means 
that an increase in signal voltage above 
a certain value produces very little in- 
crease in plate current. A signal voltage 
which is never less than sufficient to 
cause saturation of the limiter, even on 
weak signals, is supplied to the limiter 
input by the preceding stages. Any 
change in amplitude, therefore, such as 
might be produced by noise voltage 
fluctuation, is not reproduced in the 
limiter output. The limiting action, of 
course, does not interfere with the re- 
production of frequency variations. 

Plate-current saturation of the lim- 
iter may be obtained by the use of grid- 
No. 1 resistor-and-capacitor bias with 
plate and grid-No. 2 voltages which are 
low compared with customary if-ampli- 
fier operating conditions. 

As a result of these design features, 
the limiter is able to maintain its output 
voltage at a constant amplitude over a 
wide range of input-signal voltage varia- 
tions. The output of the limiter is fre- 
quency-modulated if voltage, the mean 


RCA RECEIVING TUBE MANUAL 


frequency of which is that of the if 
amplifier. This voltage is mis s500% on 
the input of the detector. 

The reception of FM signals with: 
out serious distortion requires that the 
response of the receiver be such that 
satisfactory amplification of the signal 
is provided over the entire range of fre- 
quency deviation from the mean fre- 
quency. Since the frequency at any 
instant depends on the modulation at 
that instant, it follows that excessive 
attenuation toward the edges of the 
band, in the rf or if stages, will cause 
distortion. In a high-fidelity receiver, 
therefore, the amplifiers must be capa- 
ble of amplifying, for the maximum 
permissible frequency deviation of 75 
kHz, a band 150 kHz wide. Suitable 
tubes for this purpose are the 6BA6 and 
6BJ6. 


Volume Compressors and Expanders 


Volume compression and expan- 
sion are used in FM transmitters and 
receivers and in recording devices and 
amplifiers to make more natural the 
reproduction of music which has a very 
large volume range. For example, in the 
music of a symphony orchestra the 
sound intensity of the soft passages is 
very much lower than that of the loud 
passages. When this low volume level 
is raised above the background noise 
for transmitting or recording, the peak 
level of the program material may be 
raised to an excessively high volume 
level. It is often necessary, therefore, to 
compress the volume range of the pro- 
gram content within the maximum capa- 
bilities of the FM transmitter or the 
recording device. Exceeding a maximum 
peak volume level for FM modulation 
corresponds to exceeding the allowed 
bandwidth for transmission. In some re- 
cording devices, excessive peak volume 
levels may cause overloading and dis- 
tortion. 

Volume compression may be ac- 
complished by either manual. or auto- 
matic control. The types of compression 
used include peak limiters, volume limi- 
ters, and volume compressors. A peak 
limiter limits the peak power to some 
predetermined level. A volume limiter 
provides gain reduction based on an 
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average signal level above a_prede- 
termined level. A volume compressor 
provides gain reduction for only the 
sustained loud portions of the sound 
level. Only volume compressors can be 
correctly compensated for with volume 
expanders. 

For faithful reproduction of the 
original sound, the volume expander 
used in the FM receiver or audio ampli- 
fier should have the reverse characteris- 
tic of the volume compressor used in 
the FM transmitter or recording device. 
In general, the basic requirements for 
either a volume compressor or expander 
are shown in the block diagram of 
Fig. 65. In a volume compressor, the 
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Fig. 65—Block diagram of volume com- 
pressor or expander circuit. 


variable-gain amplifier Vi has greater 
gain for a low-amplitude signal than for 
a high-amplitude signal; therefore, soft 
passages are amplified more than loud 
ones. In an expander, the gain is greater 
for high-amplitude signals than for low- 
amplitude signals; therefore, loud pas- 
sages are amplified more than soft ones 
and the original amplitude ratio is re- 
stored. 

In the diagram shown in Fig. 65, 
the signal to be amplified is applied to 
Vi, and a portion of the signal is also 
applied to V2. The amplified output 
from V2 is then rectified by Vs, and ap- 
plied as a negative (for compressors) or 
positive (for expanders) bias voltage to 
V,. As this bias voltage varies with 
variations in signal amplitude, the gain 
of V; also varies to produce the de- 
sired compression or expansion of the 
signal. 

Tubes having a large dynamic 
range provide the best results in volume 
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compressor or expander applications. 
Examples of such types are the 6BJ6 
and 6BE6. Push-pull operation is gen- 
erally desired for the variable-gain am- 
plifier to prevent high distortion and 
other undesirable effects which may oc- 
cur in volume compressors and expand- 
ers. 


Phase Inverters 


A phase inverter is a circuit used 
to provide resistance coupling between 
the output of a single-tube stage and the 
input of a push-pull stage. The neces- 
sity for a phase inverter arises because 
the signal-voltage inputs to the grids 
of a push-pull stage must be 180 de- 
grees out of phase and approximately 
equal in amplitude with respect to each 
other. Thus, when the signal voltage 
input to a push-pull stage swings the 
grid of one tube in a positive direction, 
it should swing the grid of the other 
tube in a negative direction by a simi- 
lar amount. With transformer coupling 
between stages, the out-of-phase input 
voltage to the push-pull stage is sup- 
plied by means of the center-tapped 
secondary. With resistance coupling, the 
out-of-phase input voltage is obtained 
by means of the inverter action of a 
tube. 

Fig. 66 shows a push-pull power 
amplifier, resistance-coupled by means 
of a phase-inverter circuit to a single- 
stage triode T;. Phase inversion in this 
circuit is provided by triode Tz. The out- 
put voltage of T: is applied to the grid 
No. 1 of tetrode Ts. A portion of the 
output voltage of Ti is also applied 
through the resistors Rs and Rs to the 


Fig. 66—Push-pull power amplifier resist- 
ance-coupled to triode by means of phase 
inverter. 
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grid of Tz The output voltage of T: 
is applied to the grid No. 1 of tetrode 
Ta. 

When the output voltage of T;: 
swings in the positive direction, the 
plate current of T. increases. This action 
increases the voltage drop across the 
plate resistor Re and swings the plate of 
T2 in the negative direction. Thus, when 
the output voltage of T: swings positive, 
the output voltage of T2 swings negative 
and is, therefore, 180 degrees out of 
phase with the output voltage of T:. 

In order to obtain equal voltages at 
E, and Ep, (Rs + Rs)/Rs should equal 
the voltage gain of T2. Under the con- 
dition where a twin-type tube or two 
tubes having the same characteristics are 
used as Ti and Tz, R.z should be equal 
to the sum of R; and Rs. The ratio of 
Rs + Rs to Rs should be the same as 
the voltage gain ratio of T2 in order to 
apply the correct value of signal voltage 
to T2 The value of Rs is, therefore, 
equal to R, divided by the voltage gain 
of T2; Rs is equal to Rs minus Rs. Values 
of R:, Re, Rs plus Rs, and Ry may be 
taken from the chart in the Resistance- 
Coupled Amplifiers section. In the prac- 
tical application of this circuit, it is con- 
venient to use a twin-triode tube com- 
bining T; and Tho. 


Tuned Amplifiers 


In radio-frequency (rf) and inter- 
mediate-frequency (if) amplifiers, the 
bandwidth of frequencies to be amplified 
is usually only a small percentage of 
the center frequency. Tuned amplifiers 
are used in these applications to select 
the desired bandwidth of frequencies 
and to suppress unwanted frequencies. 
The selectivity of the amplifier is ob- 
tained by means of tuned interstage 
coupling networks. 

The properties of tuned amplifiers 
depend upon the characteristics of 
resonant circuits. A simple parallel reso- 
nant circuit (sometimes called a “tank” 
because it stores energy) is shown in 
Fig. 67. For practical purposes the 
resonant frequency of such a circuit 
may be considered independent of the 
resistance R, provided R is small com- 
pared to the inductive reactance Xz. 
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The resonant frequency f, is then given 


by 
1 


27/LC 
For any given resonant frequency, the 
product of L and C is a constant; at low 
frequencies LC is large; at high fre- 
quencies it is small. 

The Q (selectivity) of a parallel 
resonant circuit alone is the ratio of 
the current in the tank (In or Ic) to the 
current in the line (I). This unloaded Q, 
or Qo, may be expressed in various 
ways, for example: 


Fr 


Ic Xr R, 
QL =" Se ee 
I R Xc 

where Xz is the inductive reactance 


(= 27fL), X- is the capacitive reactance 
(= 1/[27fC]), and R, is the total im- 
pedance of the parallel resonant circuit 


Fig. 67—Simple parallel resonant circuit. 


(tank) at resonance. The Q varies in- 
versely with the resistance of the induc- 
tor. The lower the resistance, the higher 
the Q and the greater the difference 
between the tank impedance at frequen- 
cies off resonance compared to the tank 
impedance at the resonant frequency. | 
The Q of a tuned interstage cou- 
pling network also depends upon the 
impedances of the preceding and follow- 
ing stages. The output impedance of 
a tube can be considered as consist- 
ing of a resistance R. in parallel with a 
capacitance C., as shown in Fig. 68. 
Similarly, the input impedance can be 
considered as consisting of a resistance 
Ri in parallel with a capacitance C;. Be- 
cause the tuned circuit is shunted by 
both the output impedance of the pre- 
ceding tube and the input impedance of 
the following tube, the effective selec- 
tivity of the circuit is the loaded Q (or 
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Fig. 68—Equivalent output and input circuits 


Q:.) based upon the total impedance of 
the coupled network, as follows: 

total loading on 
coil at resonance 


Sa 
Xi or Xc 

The capacitances C. and C; in Fig. 
68 are usually considered as part of the 
coupling network. For example, if the 
required capacitance between terminals 
1 and 2 of the coupling network is cal- 
culated to be 500 picofarads and the 
value of C. is 10 picofarads, a capacitor 
of 490 picofarads is used between ter- 
minals 1 and 2 so that the total capa- 
citance is 500 picofarads. The same 
method is used to allow for the capa- 
citance C; at terminals 3 and 4. 

When a tuned resonant circuit in 
the primary winding of a transformer 
is coupled to the nonresonant secondary 
winding of the transformer, as shown 
in Fig. 69, the effect of the input im- 
pedance of the following stage on the 
Q of the tuned circuit can be deter- 
mined by considering the values reflected 
(or referred) to the primary circuit by 


Se Sag 


beet PBs 
Fig. 69—Equivalent circuit for transformer- 
coupling network having tuned primary 
winding. 


transformer action. The reflected re- 
sistance ri is equal to the resistance 
R; in the secondary circuit times the 
square of the effective turns ratio 
between the primary and _ secondary 
windings of the transformer T: 
r= Ri (Ni/N:)’ 

where N:/Ne2 represents the electrical 
turns ratio between the primary winding 


of tubes connected by a coupling network. 


and the secondary winding of T. If there 
is capacitance in the secondary circuit 
(Cs), it is reflected to the primary cir- 
cuit as a capacitance Cs», and is given 
by 

Crp =.C, +» (Ni/N2)? 


The loaded Q, or Qz, is then calculated 
on the basis of the inductance Ly, the 
total shunt resistance (Ro plus ri plus 
the tuned-circuit impedance Z: = QoX- 
— Q.X1), and the total capacitance 
(Cp, + Csp) in the tuned circuit. 

Fig. 70 shows a coupling network 
which consists of a single-tuned circuit 
using mutual inductive coupling. The 


INPUT OF 
FOLLOWING 
TUBE 


OUTPUT OF 
PRECEDING 


Fig. 70—Equivalent circuit for transformer- 
coupling network using inductive coupling. 


capacitance C; includes the effects of 
both the output capacitance of the pre- 
ceding tube and the input capacitance 
of the following tube (referred to the 
primary of transformer T:). The band- 
width of a single-tuned transformer is 
determined by the half-power points on 
the resonance curve (—3 dB or 0.707 
down from the maximum). Under these 
conditions, the band pass Af is equal 
to the ratio of the center or resonant 
frequency f, divided by the loaded (ef- 
fective) Q of the circyit, as follows: 


Af*= f:/Qr 


In high-frequency tuned amplifiers, 
where the input impedance is typically 
low, mutual inductive coupling may be 
impracticable because of the small 
number of turns in the secondary wind- 
ing. It is extremely difficult in practice 
to construct a fractional part of a turn. 
In such cases, capacitance coupling may 
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INPUT OF 
FOLLOWING 
TUBE 


Fig. 71—Single-tuned coupling network using capacitive division. 


be used, as shown in Fig. 71. This ar- 
rangement, which is also called capaci- 
tive division, is similar to tapping 
down on a coil at or near resonance. 
Impedance transformation in this net- 
work is determined by the ratio between 
capacitors C, and Ce. Capacitor C, is 
normally much smaller than C2; thus the 
capacitive reactance Xc: is normally 
much larger than Xce. Provided the in- 
put resistance of the following tube is 
much greater than Xcs, the effective 
turns ratio from the top of the coil to 
the input of the following tube is (Ci + 
C.)/C,. The total capacitance C; across 
the inductance L is given by 


Cw CiC2 
Cyr C3 
The resonant frequency f, is then given 
by 
1 
So 
2r\/L:C:i 

Double-tuned interstage coupling 
networks are often used in preference to 
single-tuned networks to provide flatter 
frequency response within the pass 
band, a sharper drop in response im- 
mediately adjacent to the ends of the 
pass band, or more attenuation at fre- 
quencies far removed from resonance. 
In synchronous double-tuned networks, 
both the resonant circuit in the input 
of the coupling network and the reson- 
ant circuit in the output are tuned to 
the same resonant frequency. In “stag- 
ger-tuned” networks, the two resonant 
circuits are tuned to slightly different 
resonant frequencies to provide a more 
rectangular band pass with sharper 
selectivity at the ends of the pass band. 
Double-tuned or stagger-tuned networks 
may use capacitive, inductive, or mutual 
inductance coupling, or any combina- 
tion of the three. 


Television Tuners 


The vhf tuner of a television re- 
ceiver selects the desired frequency 


channel in the range from 55 to 216 
MHz, amplifies it, and converts it to a 
lower intermediate frequency. These 
functions are accomplished in rf-ampli- 
fier, mixer, and local-oscillator stages 
employing tube types that are designed 
specifically for these applications. The 
rf-amplifier stage uses a high-transcon- 
ductance tube that has small dimensions 
to maintain low interelectrode capa- 
citances, particularly between grid and 
plate. The mixer and oscillator stages 
usually employ a dual-unit triode-pen- 
tode unit and a medium-mu triode unit. 

Fig. 72 shows a simplified sche- 
matic diagram of a typical vhf televi- 
sion tuner. The balun converts the 300- 
ohm balanced antenna impedance to an 
unbalanced impedance of 75 ohms. The 
high-pass filter eliminates lower-fre- 
quency interference signals. The tuner 
is set to the desired frequency by simul- 
taneous adjustment of the inductances 
indicated by the several sets of arrows 
in Fig. 72. The inductances are either 
replaced completely or incremental 
amounts of inductance are added as 
the tuner is switched from high fre- 
quencies to lower frequencies. Some 
tuners use a combination of the two 
methods. 

Because noise generated in the first 
amplifier stage is often the controlling 
factor in determining the over-all sensi- 
tivity of a radio or television receiver, 
the “front end” is designed with special 
attention to both gain and noise char- 
acteristics. The input circuit of an am- 
plifier inherently contains some thermal 
noise contributed by the resistive ele- 
ments in the input device. When an 
input signal is amplified, therefore, the 
thermal noise generated in the input 
circuit is also amplified. If the ratio of 
signal power to noise. power (signal-to- 
noise ratio, S/N) is the same in the 
output circuit as in the input circuit, 
the amplifier is considered to be “‘noise- 


ae 


“ 
Fy 
2 


iE 


ELECTRON TUBE APPLICATIONS 


ANTENNA 


i RF AMPLIFIER ——>|«—__— 


55 
© ad 
= 

FINE 

TUNING 


LOCAL 
MIXER >< OSCILLATOR 


Fig. 72—Simplified schematic of typical vhf television tuner. 


less,” and is said to have a noise figure 
of unity, or zero dB. 

In practical circuits, however, all 
amplifier stages generate a _ certain 
amount of noise as a result of thermal 
agitation of electrons in resistors and 
other components, minute variations in 
the cathode emission of tubes’ (shot 
effect), and minute grid currents in the 
amplifier tubes. As a result, the ratio 
of signal power to noise power is in- 
evitably impaired during amplification. 
A measure of the degree of impairment 
is called the noise figure (NF) of the 
amplifier, and is expressed as the ratio 
of signal power to noise power at the 
input (S:i/N;) divided by the ratio of 
signal power to noise power at the out- 
put (S./N.), as follows: 

(Si/N1) 


NF = (S5/.No) 


The noise figure in decibels (dB) is 
equal to ten times the logarithm of this 
power ratio. For example, a one-dB 
noise figure in an amplifier decreases 
the signal-to-noise ratio by a factor of 
1.26, a 3-dB noise figure by a factor 
of 2, a 10-dB noise figure by a factor 


of 10, and a 20-dB noise figure by a 
factor of 100. ; 

The over-all noise figure of a re- 
ceiver is affected by the total number 
of stages, as shown by the following 
relationship: 


NFreceiver = NF1 ae (NF2 + 1) 


(NFs + 1) 

+ Tagger we 
where G represents power gain and the 
subscripts indicate the number of each 
stage. This relationship indicates that 
the contribution of the second-stage 
noise factor to that of the over-all, re- 


' ceiver is reduced by the gain of the 


first stage. Therefore, it is important 
that the rf amplifier have enough gain 
to make the effect of the second stage 
negligible. The third stage will then 
have even less effect. The maximum 
available power gain G of anrf stage is 
given by 
2m? Rin Rout 
Genie ee 
For maximum gain, therefore, the rf- 
amplifier tube should have high trans- 
conductance and high input and output 
impedances. At frequencies in the vhf 
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television band, the input resistance is 
small enough to affect the gain. As 
mentioned previously, the rf tube is 
designed to have low interelectrode ca- 
pacitances, small interelectrode spac- 
ings, and low lead inductances (par- 
ticularly the cathode lead). 


The gain of the rf stage must be 
reduced as the incoming-signal ampli- 
tude changes to prevent overload dis- 
tortion in the following stages. As the 
signal amplitude increases, an auto- 
matic-gain-control (agc) circuit biases 
the rf tube to decrease its gain. The rf 
tube usually employs a semiremote- 
cutoff grid to reduce cross-modulation 
distortion. 


Either a triode or a pentode can 
be used in the rf-amplifier stage of 
tuner input circuits of vhf television 
receivers. Such stages are required to 
amplify signals ranging from 55 to 216 
MHz and having a bandwidth of 4.5 
MHz (the tuner is usually aligned for a 
bandwidth of 6 MHz to assure complete 
coverage of the band). In early rf 
tuners, pentodes rather than triodes were 
used because the grid-plate capacitance 
of triodes created stability problems. 
However, the use of twin triodes in 
direct-coupled cathode-drive circuits 
makes it possible to obtain stable opera- 
tion along with the low-noise character- 
istics of triodes. 


Pentodes or tetrodes do not pro- 
vide the useful sensitivity of triodes 
because of the “partition noise” intro- 
duced by the screen grid. The direct- 
coupled cathode-drive circuit provides 
both the gain and the stability capabili- 
ties of the pentode, as well as the ad- 
vantages of a low-noise triode input 
stage. Because the cathode-drive stage 
provides a low-impedance load to the 
grounded-cathode stage, the gain of the 
latter stage is very low and there is no 
necessity for neutralizing the grid-plate 
capacitance. An interstage impedance, 
usually an inductance in series with 
the plate of the first stage and the cath- 
ode of the second stage, is often used 
at higher frequencies to provide a de- 
gree of impedance matching between 
the units. The cathode-drive portion of 
the circuit is matched to the input net- 
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work and provides most of the stage 
gain. Because the feedback path of the 
cathode-drive circuit is the plate-cath- 
ode capacitance, which in most cases 
is very small, excellent isolation is pro- 
vided between the antenna and the 
local oscillator. 


Development of single triodes hav- 
ing low grid-plate capacitance, such 
as the 6BN4, has made possible the 
design of neutralized triode rf circuits. 
Tubes such as the 6GKS and 6CW4 
are specially designed to minimize grid- 
plate capacitance to permit easier neu- 
tralization of a grounded-cathode cir- 
cuit over the wide frequency band. 
Bridge-neutralized rf-amplifier stages 
are widely used in television tuners; 
in this arrangement, a portion of the 
output signal is returned to the grid 
out of phase with the feedback signal 
from the grid-plate capacitance. This 
circuit provides excellent gain and noise 
performance with stable operation 
across the band. 


The mixer stage of a vhf tuner 
usually employs a pentode tube, or the 
pentode unit of a triode-pentode tube. 
Although triodes such as the 6J6 were 
used as mixers in early receivers, they 
have been replaced by pentodes because 
the higher output impedance of a pen- 
tode provides a higher mixer gain than 
can be obtained with a triode. 


The amplified signal from the rf 
stage in Fig. 72 is applied to the mixer 
grid along with a local-oscillator signal 
of much larger amplitude. The local- 
oscillator signal varies the mixer grid 
voltage from cutoff into the grid-current 
region. This signal develops a grid- 
resistor bias, called the injection voltage, 
which is a measure of the local-oscillator 
voltage. Because the transfer curve of 
the mixer tube is nonlinear, mixing 
action between the rf signal and the 
local-oscillator signal produces sum and 
difference frequencies. The output cir- 
cuit of the mixer is tuned to the dif- 
ference frequency (about 44 MHz) and 
rejects all other frequencies. This signal 
is then fed to the intermediate-frequency 
amplifier. , 


The mixer gain is a function of 
the amplitude of the local-oscillator 
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signal. The gain has a broad maximum 
over a range of injection voltages from 
—2.5 to —5.0 volts for conventional- 
grid mixers and slightly lower for 
frame-grid mixers. Good impedance 
matching between the rf-amplifier plate 
and the mixer grid, consistent with 
bandpass requirements, is important to 
achieve maximum signal power trans- 
fer. A slight amount of regeneration is 
provided by a small screen-grid induct- 
ance. This regeneration effectively in- 
creases the mixer-grid input impedance 
and thus improves power gain. 


The lIocal-oscillator stage shown 
in Fig. 72 is a Colpitts type in which 
the tuned circuit is located between 
the grid and plate and the feedback 
path is through the tube interelectrode 
capacitances. A large signal is devel- 
oped in the local oscillator and coupled 
loosely to the mixer grid to minimize 
the effects of changes in the mixer in- 
put on the frequency of oscillation. 
The circuit is designed to keep fre- 
quency shift within a very narrow range 
with supply-voltage and temperature 
changes. Fine tuning is provided by a 
variable inductance or capacitance 
across the tuned circuit. Tubes com- 
monly used in local-oscillator and mixer 
circuits are the 6EA8, 6KZ8, and 6KE8. 


Television IF Amplifiers 


The intermediate-frequency (if) 
amplifier stages in a television receiver 
provide the additional gain required to 
bring the signal level to an amplitude 
suitable for final detection. A constant 
peak signal of about three to five volts 
is required at the input to the detector. 
The mixer output signal is passed 
through two or three stages of ampli- 
fication to attain this level. High-trans- 
conductance pentodes having low grid- 
No.1-to-plate capacitances are normally 
used in if amplifiers. The coupling cir- 
cuits are usually tuned transformers 
which may be single- or double-tuned. 
The transformers are either synchro- 
nously (same frequency) tuned or 
stagger-tuned, depending on circuit re- 
quirements. The over-all bandwidth 
varies from a maximum of 3.58 MHz 
at the 6-dB points for color receivers to 
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values in-the order of 2.0 to 2.5 MHz 
for the most inexpensive receivers. An 
expression for the figure of merit for a 
single tuned if-amplifier tube is the gain- 
bandwidth product G x B, which is 
given by 


B=" 
des 27€ 


where C is the total tuning capaci- 
tance. This relationship again demon- 
strates the need for high transconduct- 
ance and low interelectrode capacitance. 


The first stage (or first two stages 
in the case of a three-stage if) is gain- 
controlled like the rf amplifier. How- 
ever, the bias applied to the if-amplifier 
tube varies the input resistance and 
capacitance of the tube and thus de- 
tunes the circuit. It is important for 
proper reception to maintain the fre- 
quency response of the if stages con- 
stant, particularly in the case of the 
color receiver. Therefore, a small un- 
bypassed cathode resistor is used which 
provides degenerative feedback to min- 
imize the effect of bias changes. In 
addition, the effects on input impedance 
caused by the grid-plate capacitance 
are reduced by use of a partial bypass 
capacitor at the screen grid to provide 
neutralization of the grid-to-plate ca- 
pacitance. 

Tubes used in the gain-controlled © 
stages of the if amplifier have remote- 
or semiremote-cutoff characteristics to 
reduce cross-modulation or intermodu- 
lation interference. Tube types com- 
monly used in this application include 
the 6BZ6, 6GM6, 6JH6, 6JD6A, and 
6KT6. 

The last if-amplifier stage is a 
relatively-large-signal amplifier. For 
this reason, the tube must be biased so 
that it will operate over a region of 
linear operation for large voltage ex- 
cursions. Because such a quiescent op- 
erating point provides a transconduct- 
ance somewhat below the maximum 
value for the tube, the selection of the 
operating point involves a compromise 
between signal-handling capacity and 
gain. For purposes of linearity, the 
final if-amplifier stage is not gain-con- 
trolled, and operates with the cathode 
bypassed to ground. Because fixed bias 
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is used, a sharp-cutoff tube is used to 
provide higher. transconductance than 
could be obtained with an equivalent 
remote- or semiremote-cutoff tube. Ex- 
amples of types used in this stage are 
the 6EW6 and 6JC6A. 


Wideband (Video) Amplifiers 


In some applications, it is neces- 
sary for a circuit to amplify signals 
ranging from very low frequencies (sev- 
eral hertz) to high frequencies (tens of 
megahertz) with a minimum of fre- 
quency and time-delay distortion. For 
example, very exacting requirements are 
demanded for such applications as tele- 
vision camera chains, ac voltmeters, 
and vertical amplifiers for oscilloscopes. 
In response to these demands, circuit 
compensation techniques have been de- 
veloped to minimize the amplitude and 
time-delay variation as the upper or 
lower frequency limits of the amplifier 
are approached. 

The need for such compensation is 
evident when many identical stages of 
amplification are employed. If ten cas- 
caded stages are used, a variation of 
0.3 dB per stage results in a total 
variation of 3 dB. In an uncompensated 
amplifier, this total variation occurs 
two octaves (a frequency ratio of 
four) prior to the half-power point. Be- 
cause two octaves are lost from both 
the high and low frequencies, the band- 
width of ten cascaded uncompensated 
amplifies stages is only one-sixteenth 
that of a single amplifier stage. Fig. 73 
shows the amplitude response charac- 
teristics of various numbers of identical 
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uncompensated amplifiers. 

In general, the output of an ampli- 
fier may be represented by a current 
generator iour and a load resistance 
Rx, as shown in Fig. 74(a). Because the 
signal current is shunted by various 
capacitances at high frequencies, as 
shown in Fig. 74(b), there is a loss in 
gain at these frequencies. If an induc- 
tor L is placed in series with the load 
resistor Rr, as shown in Fig. 74(c), a 
low-Q circuit is formed which some- 
what suppresses the capacitive loading. 
This method of gain compensation, 
called shunt peaking, can be effective 
for improving high-frequency response. 
Fig. 74 shows the frequency response 
for the circuits in Fig. 74(a), (b), and (c). 
If the inductor L in Fig. 74(c) is made 
self-resonant approximately one octave 
above the 3-dB frequency of the circuit 
of Fig. 74(b), the amplifier response is 
extended by about another 30 per cent. 

If the stray capacitance C shown 
in Fig. 74(b) is broken into two parts 
C’ and C” and an inductor Li is placed 
between them, a heavily damped form 
of series resonance may be employed 
for further improvement. This form 
of compensation, called series peaking, 
is shown in Fig. 75(a). If C’ and C” are 
within a factor of two of each other, 
series peaking produces an appreciable 
improvement in frequency response as 
compared to shunt peaking. A more 
complex form of compensation em- 
bodying both self-resonant shunt peak- 
ing and series peaking is shown in 
Fig. 75(b). 

The effects of various high-fre- 
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Fig. 73—Amplitude response characteristics of various numbers (N) of identical uncom- 
pensated amplifiers. 
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FREQUENCY— Hz 
Fig. 74—Equivalent circuits and frequency response of uncompensated and shunt-peaked 
amplifiers. 


quency compensation systems can be 
demonstrated by consideration of an 
amplifier consisting of three identical 
stages. If each of the three stages is 
down 3 dB at 1 MHz, and if a total 
gain variation of plus 1 dB and minus 
3 dB is allowed, the bandwidth of the 
amplifier is 0.5 MHz without compen- 
sation. Shunt peaking raises the band- 
width to 1.3 MHz. Self-resonant shunt 


(a) 

Fig. 75—Circuits using (a) series peaking, 

and (b) both self-resonant shunt peaking 
and series peaking. 


peaking raises it to 1.5 MHz. An in- 
finitely complicated network of shunt- 
peaking techniques could raise it to 
2 MHz. If the distribution of capaci- 
tance permits it, series peaking alone 
can provide a bandwidth of about 2 
MHz, while a combination of shunt 
and series peaking can provide a band- 


width of approximately 2.8 MHz. If 
the capacitance is perfectly distributed, 
and if an infinitely complex network 
of shunt and series peaking is em- 
ployed, the ultimate capability is about 
4 MHz. 

The frequency response of a wide- 
band amplifier is influenced greatly by 
variations in component values due to 
temperature effects, variation of tube 
parameters with voltage and cur- 
rent (normal large-signal excursions), 
changes of stray capacitance due to re- 
located lead wires, or other variations. 
A change of 20 per cent in any of the 
critical parameters can cause a change 
of 0.7 dB in gain per stage over the 
last half-octave of the response for 
the most simple case of shunt peaking. 
As the bandwidth is extended by more 
complex peaking, a circuit becomes 
substantially more critical. (Measure- 
ment probes generally alter circuit per- 
formance because of their capacitance; 
this effect should be considered during 
frequency-response measurements. ) 

In the design of wideband ampli- 
fiers using many stages of amplifica- 
tion, it is necessary to consider time- 
delay variations as well as amplitude 
variation. When feedback capacitance 
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is a major contributor to response limi- 
tation, the more complex compensa- 
ing networks may produce severe 
ringing or even sustained oscillation. If 
feedback capacitance is treated as input 
capacitance produced by the Miller 
effect, the added input capacitance Cr’ 
caused by the feedback capacitor Cr 
is given by 


Cr’ = Cr (1 — VG) 


where VG is the input-to-output volt- 
age gain. The gain VG, however, has 
a phase angle that varies with fre- 
quency. The phase angle is 180 degrees 
at low frequencies, but may lead or 
lag this value at high frequencies; the 
magnitude of VG then also varies. In 
the design of very wideband amplifiers 
(20 MHz or more), the phase of the 
transconductance gm must be consid- 
ered. 

The video amplifier stage in a tele- 
vision receiver usually employs a pen- 
tode-type tube specially designed to 
amplify the wide band of frequencies 
contained in the video signal and, at 
the same time, to provide high gain 
per stage. Pentodes are more useful 
than triodes in such stages because 
they have high transconductance (to 
provide high gain) together with low 
input and output interelectrode ca- 
pacitances (to permit the broadband 
requirements to be satisfied). An approx- 
imate “figure of merit” for a particular 
tube for this application can be deter- 
mined from the ratio of its transcon- 
ductance, gm, to the sum of its input 
and output capacitances, Cin and Cout, 
as follows: 


pA Sm ti 
Cin + Cout 


Typical values for this figure are in the 
order of 500 x 10° or greater. 


Figure of Merit = 


A typical video amplifier stage, 
such as that shown in Fig. 76, is con- 
nected between the second detector of 
the television receiver and the picture 
tube. The contrast control, R:, in this 
circuit controls the gain of the video 
amplifier tube. The inductance, L:, in 
series with the load resistor, Ri, main- 
tains the plate load impedance at.a rela- 
tively constant value with increasing 
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frequency. The inductance L: isolates 
the output capacitance of the tube so 
that only stray capacitance is placed 


Fig. 76—Typical video amplifier stage. 


across the load. As a result, a higher- 
value load resistor is used to provide 
higher gain without affecting frequency 
response or phase relations. The de- 
coupling circuit, CiRe, is used to im- 
prove the low-frequency response. 
Tubes used as video amplifiers include 
types 6CL6 and 12BY7A, or the pen- 
tode sections of types 6AW8A and 
6AN8A. 

The luminance amplifier in a color- 
television receiver is a conventional 
video amplifier having a bandwidth of 
approximately 3.5 MHz. In a color re- 
ceiver, the portion of the output of 
the second detector which lies within 
the frequency band from  approxi- 
mately 2.4 to 4.5 MHz is fed to a 
bandpass amplifier, as shown in the 
block diagram in Fig. 77. The color 
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Fig. 77—Block diagram of video-amplifier 
section of color television receiver. 
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synchronizing signal, or “burst,” con- 
tained in this signal may then be fed 
to a “burst-keyer” tube. At the same 
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time, a delayed horizontal pulse may 
be applied to the keyer tube. The out- 
put of the keyer tube is applied to the 
burst amplifier tube and the signal is 
then fed to the 3.58-MHz oscillator 
and to the “color-killer” stage. 

The color killer applies a bias volt- 
age to the bandpass amplifier in the ab- 
sence of burst so that the color section, 
or chrominance channel, of the receiver 
remains inoperative during black-and- 
white broadcasts. A threshold control 
varies the bias and controls the burst 
level at which the killer stage operates. 

The output of the 3.58-MHz os- 
cillator and the output of the bandpass 
amplifier are fed into phase and ampli- 
tude demodulator circuits. The output 
of each demodulator circuit is an elec- 
trical representation of a color-differ- 
ence signal, i.e., an actual color signal 
minus the black-and-white, or lumi- 
~ nance, signal. The two color-difference 
signals are combined to produce the 
third color-difference signal; each of 
the three signals then represents one of 
the primary colors. 

The three color-difference signals 
are usually applied to the grids of the 
three electron guns of the color picture 
tube, in which case the black-and-white 
signal from the luminance amplifier may 
be applied simultaneously to the cath- 
odes. The chrominance and luminance 


signals then combine to produce the 


color picture. In the absence of trans- 
mitted color information, the chromi- 
nance channel is cut off by the color 
killer, as described above, and only the 
luminance signal is applied to the pic- 
ture tube, producing a black-and-white 
picture. 


TV Scanning, 
Sync, and Deflection 
For reproduction of a transmitted 
picture in a television receiver, the 
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face of a cathode-ray tube is scanned 
with an electron beam while the inten- 
sity of the beam is varied to control 
the emitted light at the phosphor 
screen. The scanning is synchronized 
with a scanned image at the TV trans- 
mitter, and the black-through-white 
picture areas of the scanned image 
are converted into an electrical signal 
that controls the intensity of the elec- 
tron beam in the picture tube at the 
receiver. 


Scanning Fundamentals 


The scanning procedure used in 
the United States employs horizontal 
linear scanning in an odd-line inter- 
laced pattern. The standard scanning 
pattern for television systems includes 
a total of 525 horizontal scanning lines 
in a rectangular frame having an aspect 
ratio of 4 to 3. The frames are re- 
peated at a rate of 30 per second, with 
two fields interlaced in each frame. The 
first field in each frame consists of all 
odd-number scanning lines, and the 
second field in each frame consists of 
all even-number scanning lines. The 
field repetition rate is thus 60 per sec- 
ond, and the vertical scanning rate is 
60 Hz. 

The geometry of the standard odd- 
line interlaced scanning pattern is illus- 
trated in Fig. 78. The scanning beam 
starts at the upper left corner of the 
frame at point A, and sweeps across 
the frame with uniform velocity to 
cover all the picture elements in one 
horizontal line. At the end of each 
trace, the beam is rapidly returned to 
the left side of the frame, as shown 
by the dashed line, to begin the next 
horizontal line. The horizontal lines 
slope downward in the direction of 
scanning because the vertical deflecting 
signal simultaneously produces a verti- 


B 
Fig. 78—The odd-line interlaced scanning procedure. 
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cal scanning motion, which is very slow 
compared with the horizontal scanning 
speed. The slope of the horizontal line 
trace from left to right is greater than 
the slope of the retrace from right to 
left because the shorter time of the re- 
trace does not allow as much time for 
vertical deflection of the beam. Thus, 
the beam is continuously and slowly 
deflected downward as it scans the 
horizontal lines, and its position is suc- 
cessively lower as the horizontal scan- 
ning proceeds. 

At the bottom of the field, the ver- 
tical retrace begins, and the beam is 
brought back to the top of the frame 
to begin the second or even-number 
field. The vertical “flyback” time is 
very fast compared to the trace, but 
is slow compared to the horizontal 
scanning speed; therefore, some hori- 
zontal lines are produced during the 
vertical flyback. 

All odd-number fields begin at 
point A in Fig. 78 and are the same. 
All even-number fields begin at point 
C and are the same. Because the be- 
ginning of the even-field scanning at 
C is on the same horizontal level as 
A, with a separation of one-half line, 
and the slope of all lines is the same, 
the even-number lines in the even fields 
fall exactly between the odd-number 
lines in the odd field. 


Sync 

In addition to picture information, 
the composite video signal from the 
video detector of a television receiver 
contains timing pulses to assure that 
the picture is produced on the face- 
plate of the picture tube at the right 
instant and in the right location. These 
pulses, which are called sync pulses, 
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control the horizontal and vertical 
scanning generators of the receiver. 

Fig. 79 shows a portion of the de- 
tected video signal. When the picture 
is bright, the amplitude of the signal 
is low. Successively deeper grays are 
represented by higher amplitudes until, 
at the “blanking level” shown in the 
diagram, the amplitude represents a 
complete absence of light. This “black 
level” is held constant at a value equal 
to 75 per cent of the maximum ampli- 
tude of the signal during transmission. 
The remaining 25 per cent of the signal 
amplitude is used for synchronization 
information. Portions of the signal in 
this region (above the black level) can- 
not produce light. 

In the transmission of a television 
picture, the camera becomes inactive 
at the conclusion of each horizontal 
line and no picture information is 
transmitted while the scanning beam 
is retracing to the beginning of the 
next line. The scanning beam of the 
receiver is maintained at the black level 
during this retrace interval by means 
of the blanking pulse shown in Fig. 79. 
Immediately after the beginning of the 
blanking period, the signal amplitude 
rises further above the black level to 
provide a_ horizontal-synchronization 
pulse that initiates the action of the 
horizontal scanning generator. When 
the bottom line of the picture is 
reached, a similar vertical-synchroniza- 
tion pulse initiates the action of the 
vertical scanning generator to move the 
scanning spot back to the top of the 
pattern. 

The sync pulses in the composite 
video signal may be separated trom tne 
video information in the output of the 
second or video detector by means of 
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Fig. 79—Detected video signal. 
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the triode circuit shown in Fig. 80. In 
this circuit, the time constant of the 
network R:C; is long with respect to the 
interval between pulses. During each 
pulse, the grid is driven positive and 
draws current, thereby charging ca- 
pacitor C,. Consequently, the grid de- 
velops a bias which is slightly greater 
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= B+ 
Fig. 80—Sync-separator circuit. 


than the cutoff voltage of the tube. 
Because plate current flows only dur- 
ing the sync-pulse period, only the 
amplified pulse appears in the output. 
This sync-separator stage discriminates 
against the video information. Because 
the bias developed on the grid is pro- 
portional to the strength of the in- 
coming signal, the circuit also has the 
advantage of being relatively inde- 
pendent of signal fluctuations. 

After the synchronizing signals are 
separated from the composite video 
signal, it is necessary to filter out the 
horizontal and vertical sync signals so 
that each can be applied to its respec- 
tive deflection generator. This filtering 
is accomplished by RC circuits designed 
to filter out all but the desired syn- 
chronizing signals. Although the hori- 
zontal, vertical, and equalizing pulses 
are all rectangular pulses of the same 
amplitude, they differ in frequency and 
pulse width, as shown in Fig. 81. The 
horizontal sync pulses have a repetition 
rate of 15,750 per second (one for 
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each horizontal line) and a pulse width 
of 5.1 microseconds. The equalizing 
pulses have a width approximately half 
the horizontal pulse width, and a repe- 
tition rate of 31,500 per second; they 
occur at half-line intervals, with six 
pulses immediately preceding and six 
following the vertical synchronizing 
pulse. The vertical pulse is repeated at 
a rate of 60 per second (one for each 
field), and has a width of approxi- 
mately 190 microsecords. The serra- 
tions in the vertical pulse occur at 
half-line intervals, dividing the complete 
pulse into six individual pulses that 
provide horizontal synchronization dur- 
ing the vertical retrace. (Although the 
picture is blanked out during the verti- 
cal retrace time, it is necessary to keep 
the horizontal scanning generator syn- 
chronized. ) 

All the pulses described above are 
produced at the transmitter by the 
synchronizing-pulse generator; their 
waveshapes and spacings are held 
within very close tolerances to pro- 
vide the required synchronization of 
receiver and transmitter scanning. 

The horizontal sync signals are 
separated from the total sync in a dif- 
ferentiating circuit that has a_ short 
time constant compared to the width 
of the horizontal pulses. When the total 
sync signal is applied to the differen- 
tiating circuit shown in Fig. 82, the 
capacitor charges completely very soon 
after the leading edge of each pulse, 
and remains charged for a period of 
time equal to practically the entire 
pulse width. When the applied voltage 
is removed at the time corresponding 
to the trailing edge of each pulse, the 
capacitor discharges completely within 
a very short time. As a result, a posi- 
tive peak of voltage is obtained for 


LEADING 
EDGE 


be ke 


TRAILING 


Be Boeke EDGE 


Fig. 8I—Waveform of TV synchronizing pulses (H = horizontal line period of 1/15,750 
seconds, or 63.5 5). 
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Fig. 82—Separation of the horizontal sync signals from the total sync by a differentiating 
circuit. 


each leading edge and a negative peak 
for the trailing edge of every pulse. 
One polarity is produced by the charg- 
ing current for the leading edge of the 
applied pulse, and the opposite polar- 
ity is obtained from the discharge cur- 
rent corresponding to the trailing edge 
of the pulse. 

As mentioned above, the serrations 
in the vertical pulse are inserted to 
provide the differentiated output needed 
to synchronize the horizontal scanning 
generator during the time of vertical 
synchronization. During the vertical 
blanking period, many more voltage 
peaks are available than are necessary 
for horizontal synchronization (only 
one pulse is used for each horizontal 
line period). The check marks above 
the differentiated output in Fig. 82 in- 
dicate the voltage peaks used to syn- 
chronize the horizontal deflection 
generator for one field. Because the 
sync system is made sensitive only to 
positive pulses occurring at approxi- 
mately the right horizontal timing, the 
negative sync pulses and alternate dif- 
ferentiated positive pulses produced by 
the equalizing pulses and the serrated 
vertical information have no effect on 
horizontal timing. It can be seen that 
although the total sync signal (includ- 
ing vertical synchronizing information) 
is applied to the circuit of Fig. 82, only 
horizontal synchronization information 
appears at the output. 


The vertical sync signal is sepa- 
rated from the total sync in an integrat- 
ing circuit which has a time constant 
that is long compared with the duration 
of the 5-microsecond horizontal pulses, 
but short compared with the 190-micro- 
second vertical pulse width. Fig. 83 
shows the general circuit configuration 
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Fig. 83—Separation of vertical sync signals 

from the total sync for odd and even fields 

with no equalizing pulses. (Dashed line in- 

dicates triggering level for vertical scanning 
generator.) 


used, together with the input and out- 
put signals for both odd and even fields. 
The period between horizontal pulses, 
when no voltage is applied to the RC 
circuit, is so much longer than the hori- 
zontal pulse width that the capacitor 
has time to discharge almost down to 
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zero. When the vertical pulse is ap- 
plied, however, the integrated voltage 
across the capacitor builds up to the 
value required for triggering the verti- 
cal scanning generator. This integrated 
voltage across the capacitor reaches its 
maximum amplitude at the end of the 
vertical pulse, and then declines prac- 
tically to zero, producing a pulse of 
the triangular wave shape shown for 
the complete vertical synchronizing 
pulse. Although the total sync signal 
(including horizontal information) is 
applied to the circuit of Fig. 83, there- 
fore, only vertical synchronization in- 
formation appears at the output. 

The vertical synchronizing pulses 
are repeated in the total sync signal 
at the field frequency of 60 per sec- 
ond. Therefore, the integrated output 
voltage across the capacitor of the RC 
circuit of Fig. 83 can be coupled to 
the vertical scanning generator to pro- 
vide vertical synchronization. The six 
equalizing pulses immediately preced- 
ing and following the vertical pulse 
improve the accuracy of the vertical 
synchronization for better interlacing. 
The equalizing pulses that precede the 
vertical pulses make the average value 
of applied voltage more nearly the 
same for even and odd fields, so that 
the integrated voltage across the capa- 
citor adjusts to practically equal values 
for the two fields before the vertical 
pulse begins. The equalizing pulses that 
follow the vertical pulse minimize any 
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difference in the trailing edge of the 
vertical synchronizing signal for even 
and odd fields. 

In fringe areas, two conditions 
complicate the process of sync separa- 
tion. First, the incoming signal available 
at the antenna is weak and susceptible 
to fading and other variations; second, 
the receiver is operating at or near 
maximum gain, which makes it ex- 
tremely susceptible to interference from 
pulse-type noise generated by certain 
types of electrical equipment, ignition 
systems, switches, or the like. Some 
type of noise-immunity provision is 
almost essential for acceptable per- 
formance. Noise may be reduced or 
eliminated from the sync and age cir- 
cuits by gating or by a combination of 
gating, inversion, and cancellation. An 
example, of the latter method is shown 
in Fig. 84. In this circuit the 6GY6, 
which has two independent control 
grids, serves the dual function of agc 
amplifier and noise inverter. Because 
the sync tips of the video signal at 
grid No. 1 of the 6GY6 drive the tube 
near its cutoff region, any noise signal 
extending above the tip level will ap- 
pear inverted across the grid-No.2 load 
resistor R. This inverted noise signal is 
re-combined with the video signal and 
fed to the sync separator at point “A” 
in Fig. 84, where noise cancellation 
takes place. This process leaves the 
sync pulses relatively free of disturbing 
noise and results in a stable picture. 
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84—Typical noise-cancellation circuit. 
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To prevent reduction of receiver gain 
due to the effect of noise on the age 
amplifier, a portion of the inverted 
noise signal is fed to the second con- 
trol grid, grid No.3, of the 6GY6 to 
cut off or gate the agc amplifier when 
a noise pulse occurs. 


Horizontal Deflection 


In the horizontal-deflection stages 
of a television receiver, a current that 
varies linearly with time and has a 
sufficient peak-to-peak amplitude must 
be passed through the horizontal-de- 
flection-yoke winding to develop a 
magnetic field adequate to deflect the 
electron beam of the television picture 
tube. (This type of deflection is differ- 
ent from that used in a cathode-ray 
oscilloscope, where the beam is de- 
flected electrostatically.) After the 
beam is deflected completely across the 
face of the picture tube, it must be 
returned very quickly to its starting 
point. (As explained previously, the 
beam is extinguished during this re- 
trace by the blanking pulse incorporated 
in the composite video signal, or in 
some cases by additional external 
blanking derived from the horizontal- 
deflection system.) 

The simplest form of a deflection 
circuit is shown in Fig. 85. In this cir- 
cuit, the yoke impedance L is assumed 
to be a perfect inductor. When the 
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Fig. 85—Simplest form of deflection circuit. 


switch is closed, the yoke current starts 
from zero and increases linearly. At 
any time t, the current i is equal to 
Et/L, where E is the applied voltage. 
When the switch is opened at a later 
time t:, the current instantly drops from 
a value of Et:/L to zero. 

Although the basic circuit of Fig. 
85 crudely approaches the requirements 
for deflection, it presents some obvious 
problems and limitations. The voltage 
across the switch becomes extremely 
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high, theoretically approaching infinity. 
In addition, if very little of the total 
time is spent at zero current, the circuit 
would require a tremendous amount of 
dc power. Furthermore, the operation 
of the switch would be rather critical 
with regard to both its opening and its 
closing. Finally, because the deflection 
field would be phased in only one di- 
rection, the beam would have to be 
centered at the extreme left of the 
screen for zero yoke current. 

If a capacitor is placed across the 
switch, as shown in Fig. 86, the yoke 
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Fig. 86—Addition of capacitor to permit 


flyback ringing, and yoke-current (upper) 
and switch-voltage (lower) waveforms. 


current still increases linearly when the 
switch is closed at time t = 0. How- 
ever, when the switch is opened at time 
t = t, a tuned circuit is formed by 
the parallel combination of L and C. 
The resulting yoke currents and switch 
voltages are then as shown in Fig. 86. 
The current is at a maximum when 
the voltage equals zero, and the volt- 
age is at a maximum when the current 
equals zero. If it is assumed that there 
are no losses, the ringing frequency 
fose is equal to 1/(2%\/LC). 

If the switch is closed again at any 
time the capacitor voltage is not equal 
to zero, an infinite switch current flows 
as a result of the capacitive discharge. 
However, if the switch is closed at the 
precise moment t: that the capacitor 
voltage equals zero, the capacitor cur- 
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rent effortlessly transfers to the switch, 
and a new transient condition results. 
Fig. 87 shows the yoke-current and 
switch-voltage waveforms for this new 
condition. 

If the switch is again opened at 
ts, closed at ts, and so on, the desired 


Fig. 87—Yoke-current (upper) and switch- 
voltage (lower) waveforms when switch is 
closed at tp. 


sweep results, the peak switch voltage 
is finite, and the average supply cur- 
rent is zero. The deflection system is 
then lossless and efficient and, because 
the average yoke current is zero, beam 
decentering is avoided. The only fault 
of the circuit of Fig. 86 is the critical 
timing of the switch, particularly at 
time t = te. However, if the switch is 
shunted by a damper diode, as shown 
in Fig. 88, the diode acts as a closed 
switch as soon as the capacitor voltage 
reverses slightly. The switch may then 
be closed at any time between te and ts. 
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Fig. 88—Incorporation of damper diode. 


Fig. 89 shows a typical horizontal- 
output-and-deflection circuit used in tele- 
vision receivers. In addition to supply- 
ing the deflection energy required for 
horizontal deflection of the picture-tube 
beam, this circuit provides the high dc 
voltage required for the ultor (anode) of 
the picture tube and the “boosted” B vol- 
tage for other portions of the receiver. 
The horizontal-output tube is usually a 
beam power tube such as the 6JB6A, 
6JG6A, or 6JE6A. 
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In this circuit, a sawtooth voltage 
from the horizontal-oscillator tube is 
applied to the grid No. 1 of the horizon- 
tal-output tube. When this voltage rises 
above the cutoff point of the output 
tube, the tube conducts a sawtooth of 
plate current which is fed through the 
auto-transformer to the horizontal-de- 
flecting yoke. At the end of the horizon- 
tal-scanning cycle, which lasts for 63.4 
microseconds, the sawtooth voltage on 
the grid suddenly cuts off the output 
tube. This sudden change sets up an 
oscillation of about 50 to 70 kHz in 
the output circuit, which may be consid- 
ered as an inductor shunted by the stray 
capacitance of the circuit. During the first 
half of this oscillation, a positive voltage 
appears across the transformer. In the 
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Fig. 89—Typical horizontal-deflection and 
high-voltage circuit. 


second half of the cycle, the voltage 
swings below the plate supply voltage, 
and the damper diode conducts, damp- 
ing out the oscillation. At the same time, 
the current through the deflecting yoke 
reverses and reaches its negative peak. 
As the damper-diode current decays to 
zero, the output tube begins to conduct 
again. The yoke current, therefore, is 
composed of current resulting from 
damper-diode conduction followed by 
output-tube conduction. 

When the output tube is suddenly 
cut off, the high-voltage pulse produced 
is increased by means of an extra wind- 
ing on the transformer. This high- 
voltage pulse charges a_ high-voltage 
capacitor through the high-voltage rec- 
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tifier. The output of this circuit is the 
dc high-voltage supply for the picture 
tube. The high-voltage rectifier also ob- 
tains its filament power through a sepa- 
rate winding on the horizontal-output 
transformer. 

Current flowing through the damper 
diode charges the “boost” capacitor 
through the damper portion of the trans- 
former winding. The polarity of the 
charge on the capacitor is such that the 
voltage at the low end of the winding 
is increased above the plate supply volt- 
age, or B+. This higher voltage or 
“boost” is used for the output-tube 
plate supply, and may also supply the 
deflection oscillators and other low- 
current-drain circuits in the receiver. 


Vertical Deflection 


The vertical-deflection circuit in a 
television receiver is essentially a class 
A audio amplifier with a complex load 
line, severe low-frequency requirements 
(much lower than 60 Hz), and a need 
for controlled linearity. The equivalent 
low-frequency response for a 10-percent 
deviation from linearity is 1 Hz. 

The required performance can be 
obtained in a vertical-deflection circuit 
in any of three ways. The amplifier 
may be designed to provide a flat re- 
sponse down to 1 Hz. This design, 
however, requires an extremely large 
output transformer and immense ca- 
pacitors. Another arrangement is to 
design the amplifier for fairly good 
low-frequency response and _ predistort 
the generated signal. 
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The third method is to provide ex- 
tra gain so that feedback techniques 
can be used to provide linearity. If 
loop feedback of 20 or 30 dB is used, 
tube gain variations and nonlinearities 
become fairly insignificant. The feed- 
back automatically provides the neces- 
sary “predistortion” to correct low- 
frequency limitations. In addition, the 
coupling of miscellaneous signals (such 
as power-supply hum or _ horizontal- 
deflection signals) in the amplifying 
loop is suppressed. 

A modified multivibrator in which 
the vertical-output tube is part of the 
oscillator circuit is used in the vertical- 
deflection stage of many television re- 
ceivers. This stage supplies the deflec- 
tion energy required for vertical 
deflection of the picture-tube beam. A 
simplified combined vertical-oscillator- 
output stage is shown in Fig. 90. Wave- 
shapes at critical points of the circuit 
are included to illustrate the develop- 
ment of the desired current through the 
vertical-output transformer and deflect- 
ing yoke. 

The current waveform through the 
deflecting yoke and output transformer 
should be a sawtooth to provide the de- 
sired deflection. The grid and plate volt- 
age waveforms of the output tube could 
also be sawtooth except for the effect of 
the inductive components in the yoke 
and transformer. The effect of these in- 
ductive components must be taken into 
consideration, however, particularly 
during retrace. The fast rate of current 
change during retrace time (which is 
approximately 1/15 as long as trace 
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Fig. 90—Simplified combined vertical-oscillator-and-output stage. 
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time) causes a high-voltage pulse at 
the plate which could give a trapezoi- 
dal waveshape to the plate voltage and 
cause increased plate current, excess 
damping, and lengthened retrace time. 
However, the grid voltage is made suf- 
ficiently negative during retrace to keep 
the tube close to cutoff, as described 
below. 

The frequency, and the relative de- 
viation of the positive and negative por- 
tions of each cycle, are dependent on 
the values of resistors Ri and R; and 
the RC combination R;C2, as explained 
in the section on multivibrators. The 
desired trapezoidal waveshape at the 
grid of V2 is created by capacitor Ci 
and resistor Re. If Re were equal to 
zero, C, would cause the grid-voltag: 
waveshape to take the form shown in 
Fig. 91(a). When R:z is sufficiently large, 
C, does not discharge completely when 
-V, conducts. When V; is cut off, there- 
fore, the voltage on the grid of V2 im- 
mediately rises to the voltage across 
C,. The resulting waveshape is shown 
in Fig. 91(b). The negative-going pulse 
of the grid-voltage waveshape prevents 
the high plate pulse from causing ex- 
cess conduction, and thereby prevents 
overdamping. 


a b 


Fig. 91—Waveforms showing effect of Rz 
in Fig. 90. 


This vertical-deflection stage uti- 
lizes twin-triode tubes such as the 6DR7 
and 6GF7. The 6GF7 is particularly 
suitable for this application because it 
‘incorporates dissimilar units to provide 
for the different operating requirements 
of the oscillator and output sections. 


High-Voltage Regulation 


In color television receivers, it is 
very important to regulate the high- 
voltage supply for the picture tube. 
Poor regulation of the high voltage can 
adversely affect the performance of the 
focusing and convergence circuits so 
that picture blooming results. In addi- 
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tion, excessive voltage or current may 
be applied to the high-voltage rectifier, 
horizontal-output tube, and horizontal- 
output (flyback) transformer so that 
the useful life of these components is 
substantially shortened. In modern color 
television receivers, regulation of the 
high voltage is accomplished by use of 
a shunt-type electronic voltage regulator 
connected across the output of the high- 
voltage power supply or by use of a 
pulse-type regulator connected in shunt 
with the flyback transformer. 

Shunt Regulator Circuit—Fig. 92 
shows the schematic diagram of a typi- 
cal shunt regulator circuit. This circuit 
uses a 6BK4B sharp-cutoff beam triode 
for the regulator tube and is suitable 
for regulation of the output of a high- 
voltage, high-impedance supply. The 
cathode of the 6BK4B beam triode 
is held at a fixed positive potential 
with respect to ground. Because the 
grid potential is kept slightly less posi- 
tive by the voltage drop across resistor 
Re, the tube operates in the negative 
grid region and no grid current is 
drawn. 

When the output voltage, eo, rises 
as a result of a decrease in load current, 
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Fig. 92—High-voltage regulator circuit for 
color television. 


a small fraction of the additional volt- 
age is applied to the grid of the tube by 
the voltage-divider circuit consisting of 
Ri and R2. This increased grid voltage 
causes the tube to draw an increased 
current from the unregulated supply. 
The increased current, in turn, causes 
a voltage drop across the high internal 
impedance of the unregulated supply, 
R,, which tends to counteract the origi- 
nal rise of the voltage. If desired, the 
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grid may be connected to a variable 
point on the voltage divider to allow 
some adjustment of the output-voltage 
level. 

The grid voltage for the 6BK4B 
can also be obtained from a tap on the 
B-boost voltage supply. The use of this 
lower voltage (about 375 volts) elimi- 
nates the need for costly and trouble- 
some high-voltage resistors. In this 
arrangement, variations in high voltage 
also vary the tapped-down B-boost volt- 
age at the regulator grid, and the result- 
ing variations in conduction of the 
regulator increase or decrease the load- 
ing of the high-voltage supply so that 
the total load remains nearly constant. 

The shunt regulator circuit, in ef- 
fect, presents a variable load impedance 
to the output of the high-voltage rec- 
tifier. Because the regulator is connected 
directly across the output of the recti- 
fier, the regulator tube is required to 
handle the full amount of the high 
voltage (approximately 25  kilovolts) 
applied to the picture tube. The tube 
area, therefore, must be well shielded 
to provide adequate X-ray protec- 
tion, and a relatively large area is 
required for voltage insulation. In addi- 
tion, the high-voltage rectifier is re- 
quired to conduct full-load current 
continuously. The shunt regulator main- 
tains a constant high voltage by sensing 
changes in the B Boost voltage, which 
are indicative of changes in’ beam 
current, and increasing or decreasing 
conduction accordingly. 

Pulse Regulator Circuit—In a 
pulse-regulator system, the regulator 
circuit is effectively shunted across part 
of the horizontal winding of the hori- 
zontal-output transformer. During oper- 
ation, the pulse-regulator circuit main- 
tains a _ substantially constant pulse 
amplitude in the primary winding of 
the horizontal-output transformer with 
changing loads on the high-voltage 
power supply. A _ constant-amplitude, 
stepped-up pulse is then applied to the 
high-voltage rectifier tube, and the high 
voltage developed from this pulse is 
maintained at a constant value. In the 
pulse-regulator system, regulator con- 
trol is achieved by sampling the picture- 
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tube current by means of a special 
winding on the fly-back transformer 
and use of the resultant voltage drop 
(across a resistor) to control the grid 
circuit of the regulator tube. 

Fig. 93 shows the schematic dia- 
gram and significant waveforms for a 
circuit that uses a 17K V6A beam-power 
pentode for the regulator tube. During 
trace and retrace, the cathode of the 
17KV6A is held at B+. During the trace 
period, the screen grid of the 17K V6A 
is biased well below the cathode volt- 
age and is unaffected by the beam cur- 
rent drawn by the picture tube. The 
control-grid bias is determined by the 


resistive voltage-divider network Rs, ~ 


Rs, Rs, and R; and is directly dependent 
on the beam current of the picture 
tube. The damper tube conducts during 
the trace period and holds the plate 
potential of the 17KV6A at B+. With 
the plate-to-cathode potential at zero 
and the screen grid negative with re- 
spect to the cathode, the regulator tube 
is completely cut off during the trace 
period. At the start of the retrace 
period, however, the damper tube be- 
comes reverse-biased, and the voltage 
on the plate of the regulator tube be- 
gins to rise. This increasing voltage is 
coupled to the screen grid through 
Ci and R: and to the control grid 
through the interelectrode capacitance 


of the tube. 


The waveforms in Fig. 93 show 
that at the start of retrace the plate 
and screen grid of the 17KV6A have 
both been driven positive with respect 
to the cathode and the control grid 
has become less negative with respect 
to the cathode. The regulator tube then 
begins to conduct. The pulses impressed: 
on the screen and control grids are 
short in duration so that the screen 
grid remains positive with respect to 
the cathode and the control grid re- 
mains near cathode potential for only 
a short time. The regulator tube is 
driven into conduction for approxi- 
mately 2 to 4 microseconds at the start 
of retrace and is then cut off. As the 
beam current increases or decreases, 
the voltage developed across the re- 
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Fig. 93—Schematic diagram and significant 


(+280 V) 


71 
HV ULTOR 
HORIZ. : RECT. SUPPLY 
OUTPUT S 
TUBE 


DAMPER 


HOOOCGCGCOOGCVODGDDOVVGUVUVIVVYVQYYVYYY 


B+ 


BEAM 


B BOOST CURRENT 


SOURCE 


R3 


VOLTAGE DROP VARIES IN STEP 
WITH BEAM CURRENT DEMAND 


mos. | [TERE 
CATHODE ¢CURRENT 


waveforms for a typical pulse-regulator 


circuit. 


_ sistive voltage-divider network Re, Rs, 
Rs, and R; tracks these changes and is 
applied to the control grid of the regu- 
lator tube. In this way, the conduction 
of the regulator tube is increased or 
decreased as required to maintain a 
constant high-voltage output. By re- 


moval of the energy from the rising 
edge of the flyback pulse in this fash- 
ion, the height of the pulse used to 
develop the high voltage is controlled. 
At the same time interference with the 
shape of the deflection pulse is held 
to a minimum. 
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Color Demodulation 

In the transmission of picture sig- 
nals for color-television receivers, all 
the color information is contained in 
three signals, a luminance (black-and- 
white) or monochrome signal and two 
chrominance signals. The luminance 
signal, which is called the Y signal, con- 
tains brightness information only. The 
voltage response of the Y signal is 
made similar to the brightness response 
of the human eye by use of a composite 
signal that contains definite propor- 
tions of the red, green, and blue signals 
from the color-television camera (30 
per cent red, 59 per cent green, and 
11 per cent blue). This Y signal, which 
includes sync and blanking pulses, pro- 
vides a correct monochrome picture in 
a conventional black-and-white televi- 
sion receiver. 

For the generation of color-televi- 
sion signals, the Y signal is subtracted 
from the red, green, and blue signals 
to provide a new set of color-difference 
signals, which are designated as R-Y, 
B-Y, and G-Y. All of the original pic- 
ture information is contained in the Y 
signal, the R-Y signal, and the B-Y 
signal. Therefore, the G-Y signal is not 
contained in the transmitted signal, but 
is synthesized in the receiver by proper 
combination of the R-Y and B-Y sig- 
nals. 

(Color signals transmitted under 
present color-television standards are 
not R-Y and B-Y, but a similar pair of 
signals designated as I and Q. In the 
color-television receiver, R-Y and B-Y 
signals are demodulated directly from 
the I and Q signals with negligible loss 
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of color quality. For purposes of sim- 
plicity, only R-Y and B-Y signals are 
considered in this explanation. In addi- 
tion, a 90-degree phase-shift network 
is shown; the phase-shift angle could 
be, and often is, some other value.) 

Because the luminance signal and 
the two color-difference signals must 
be transmitted with a standard 6-MHz 
the two color signals are 
combined into one signal at the trans- 
mitter and are independently recovered 
at the receiver by proper detection 
techniques. A color subcarrier of ap- 
proximately 3.58 MHz is used for — 
transmitting the color information 
within the 6-MHz spectrum of the tele- 
vision station. As shown in Fig. 94, 
the 3.58-MHz subcarrier and one of the 
color-difference signals are applied di- 
rectly to a balanced AM modulator. 
The other color-difference signal is ap- 
plied directly to a second balanced AM 
modulator, and the 3.58-MHz subcarrier 
is applied to this second modulator 
through a 90-degree phase-shifting net- 
work. The balanced modulators effec- 
tively cancel both the individual color- 
difference signals and the subcarrier 
signal, and the output contains only 
the sidebands of the combined chromi- 
nance signal. 

Recovery of the color information 
at the receiver involves a process called 
synchronous detection. In this process, 
two separate detectors are used to re- 
cover the separate color information, 
just as two separate modulators were 
used to combine the information at the 
transmitter. The 3.58-MHz subcarrier, 
which was suppressed during transmis- 
sion, must be reinserted at the receiver 
for recovery of the color information. 
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Fig. 94—Formation of combined color signal for transmission. 
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Fig. 95—Separation of combined color signal into two signals at the receiver. 


The basis of synchronous detection is 
the phase relationship of this reinserted 
3.58-MHz subcarrier. 

For example, the original color in- 
formation is represented in Fig. 94 by 
the color-difference signals A and B. 
At the receiver, the combined color 
signal is fed to two demodulators A 
and B, as shown in Fig. 95. At the same 
time, a 3.58-MHz subcarrier is also 
fed to the two demodulators, with 
the same phase relationship that was 
used in the modulators at the trans- 
mitter. This locally generated subcar- 
rier essentially duplicates or replaces 
the original subcarrier, which was re- 
moved at the transmitter. 

The local 3.58-MHz oscillator in 
the color-television receiver is made 
to function at the proper frequency and 
phase by means of a synchronizing sig- 
nal sent out by the transmitter. This 
synchronizing signal consists of a short 
burst of 3.58-MHz signals transmitted’ 
during the horizontal blanking inter- 
val, immediately after the horizontal 
syne pulse, as shown in Fig. 96. 
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Fig. 96—Waveform for synchronizing 
signal. 


Fig. 97 shows a simplified diagram 
of a low-level color demodulator fre- 


quently used in color-television receiv- 
ers. The locally generated 3.58-MHz 
signal is applied to the grid No. 3 
of the pentode. The transmitted color 
signal containing the 3.58-MHz side- 
bands “is applied to grid No. 1. The 
phase of the 3.58-MHz color signal 
constantly changes in accordance with 
its color content. For example, the fol- 
lowing table shows six variations in color 
(hue) as a function of subcarrier phase: 


Subcarrier Phase-degrees 
(with respect to 3.58-MHz 


local signal in phase with burst) Hue 
13 Yellow 
TT Red 
119 Magenta 
193 Blue 
251 Cyan 
299 Green 


The basic operating principle of 
the color demodulator shown in Fig. 
97 is that plate current from the pen- 
tode is zero (or quite low) unless both 
grid No. 1 and grid No. 3 are simul- 
taneously positive. For example, when 
the signals applied to the two grids 
are in phase, plate current can be ex- 
pected to flow for 180 degrees of 
each ac cycle. Conversely, when the 
signals are 180 degrees out of phase, 
plate current is cut off. The output sig- 
nal from the detector, therefore, is a 
function of the phase relationship be- 
tween the transmitted color signal and 
the locally generated subcarrier. 

In a typical color-television re- 
ceiver, two color demodulators of the 
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type shown in Fig. 97 are required. 
In one demodulator, the 3.58-MHz 
subcarrier signal is applied directly to 
the pentode grid No. 3 from the local 
“burst” oscillator. In the other demodu- 
lator, the 3.58-MHz signal from the 
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Bt B+ 
Fig. 97—Low-level color demodulator. 


burst oscillator is shifted 90 degrees 
in phase before it is applied to the 
pentode grid No. 3. As shown previ- 
ously in Fig. 95, the demodulator B 
produces R-Y signals. These B-Y and 
R-Y signals are then combined (ma- 
trixed) to produce the G-Y signal, as 
discussed earlier. The complete lumi- 
nance signal is then amplified to the 
required level in a conventional video- 
amplifier circuit. 

In some color-television receivers, 
the demodulators are designed so that 
the color output signals can be applied 
directly to the color picture tube. In 
the diagram shown in Fig. 98, for ex- 
ample, the 6JH8 sheet-beam demodula- 
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Fig. 98—Block diagram of demodulator 
circuit used to apply signals directly to 
color picture tube. 
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tors produce both positive and negative 
B-Y and R-Y signals. The positive sig- 
nals are applied directly to the control 
grids (grid No. 1) of the blue and red 
guns of the color picture tube. At the 
same time, the negative color-difference 
signals are added (matrixed) in the 
correct proportions to produce the G-Y 
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signal, which is applied to grid No. 1 of 
the green gun. 


Oscillation 


As an oscillator, an electron tube 
can be employed to generate a continu- 
ously alternating voltage. In present- 
day radio broadcast receivers, this 
application is limited practically to 
superheterodyne receivers for supplying 
the heterodyning frequency. Several cir- 
cuits (represented in Fig. 99) may 
be utilized, but they all depend on 
feeding more energy from the plate cir- 
cuit to the’ grid circuit than is required 
to equal the power loss in the grid cir- 
cuit. Feedback may be produced by 
electrostatic or electromagnetic coupling 
between the grid and plate circuits. 
When sufficient energy is fed back to 
more than compensate for the loss in 
the grid circuit, the tube will oscillate. 


————J ° 
B- HEATER Bt 
TRANSFORMER 
Fig. 99—Tuned-grid triode oscillator circuit: 
(a) using filament-type tube; (b) using 
heater-cathode-type tube. 


The action consists of regular surges 
of power between the plate and the 
grid circuit at a frequency dependent 
on the circuit constants of inductance 
and capacitance. By proper choice of 
these values, the frequency may be ad- 
justed over a very wide range. 
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Multivibrators 

Relaxation oscillators, which are 
widely used in present-day electronic 
equipment, are used to produce non- 
sinusoidal waveshapes such as rectangu- 
lar and sawtooth pulses. Probably the 
most common relaxation oscillator is 
the multivibrator, which may be con- 
sidered as a two-stage resistance-coupled 
amplifier in which the output of each 
tube is coupled into the input of the 
other tube. 

Fig. 100 is a basic multivibrator 
circuit of the free-running type. In this 
circuit, oscillations are maintained by 
the alternate shifting of conduction from 
one tube to the other. The cycle usually 
starts with one tube, V:, at zero bias, 
and the other, Vz, at cutoff or beyond. 
At this point, the capacitor C; is charged 
sufficiently to cut off V2. Ci: then begins 
- to discharge through the resistor Ru, and 
the voltage on the grid of V2 rises until 
V. begins to conduct. The voltage on the 
plate of V2 then decreases, causing V: to 
conduct less and less. At the same time, 
the plate voltage of V: begins to rise, 
causing V2 to conduct still more heavily. 
Because of the amplification, this cumu- 
lative effect builds up extremely fast, 
and conduction switches from V: to V2 


Fig. 100—Basic multivibrator circuit of — 


the free-running type. 


within a few microseconds, depending 
on the circuit components. 


In this circuit, therefore, conduc- 
tion switches from V: to V2 over the 
interval during which C, discharges 
from the voltage across R, to the cutoff 
voltage for V2. The actual transfer of 
conduction does not occur until cutoff 
is reached. Conduction switches back to 
V, through a similar process to com- 
plete the cycle. The plate waveform is 
essentially rectangular in shape, and 
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may be adjusted as to symmetry, fre- 
quency, and amplitude by proper choice 
of circuit constants, tubes, and voltages. 


Although this type of multivibrator 
is free-running, it may be triggered by 
pulses of a given amplitude and fre- 
quency to provide a frequency-stabilized 
output. Multivibrator circuits may also 
be designed so that they are not free- 
running, but must be triggered ex- 
ternally to shift conduction from one 
tube to the other. Depending on the 
type of circuit, conduction may shift 
back to the first tube after a given time 
interval, or the second tube may con- 
tinue conducting until another trigger 
signal is applied. 


Synchroguide Circuits 


The “synchroguide” is a controlled 
type of oscillator used in television re- 
ceivers to generate and control the syn- 
chronized sawtooth voltage necessary 
for adequate line- or horizontal-fre- 
quency scanning. A simplified synchro- 
guide circuit is shown in Fig. 101. This 
circuit provides stable, noise-free control 
of a blocking oscillator which generates 
a horizontal-frequency signal. It permits 
comparison of the received sync pulses 
and the generated sawtooth voltages so 
that properly locked-in horizontal scan- 
ning results. 


The triode Vz in Fig. 101 is a con- 
ventional blocking oscillator which en- 
ables a sawtooth voltage to be developed 
across the capacitor C2. A portion of 
this sawtooth is fed back to the grid of 
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Fig. 101—Simplified synchroguide circuit. 


the control tube, Vi. The positive sync 
pulses are also applied to the grid of 
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V:. The waveforms shown in Fig. 102 
illustrate the sawtooth and sync pulses 
(A and B) and their proper “in-sync” 
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Fig. 102—Sawtooth and syne pulses in 
synchroguide circuit. 


combination (C). The sync pulse occurs 
partly during the portion of the saw- 
tooth voltage in which the triode V, 
draws current. Any shift in sync pulse 
as it is superimposed on the sawtooth, 
therefore, will affect the amount of 
conduction of the control tube. A 
change in control-tube conduction ulti- 
mately affects the bias on the oscillator- 
tube grid by changing the voltage to 
which the capacitor Ci in the cathode 
circuit may charge. An increase in the 
positive bias increases the frequency of 
oscillation. 


For example, waveform D in Fig. 
102 illustrates a condition in which the 
sawtooth voltage is advanced in phase 
with respect to the sync pulses. The 
widening of the pulse which occurs at 
the corner of the sawtooth waveform 
allows the control tube to conduct more 
current and, consequently, allows the 
capacitor C, to charge to a higher volt- 
age. This increased reference voltage 
also appears in the grid circuit of V. 
and makes the grid more positive. The 
increased grid voltage then speeds up 
the frequency of oscillations until proper 
synchronization results. 


The blocking oscillator can be 
made more immune to changes in fre- 
quency and noise if V2 is brought out of 
cutoff very sharply. This effect is ob- 
tained by sine-wave stabilization. The 
tuned circuit L;sCs in the plate circuit 
of Fig. 101 superimposes a shock-excited 
sine wave on the plate and grid wave- 
forms, as shown in Fig. 103. 


Automatic Frequency Control 


An automatic frequency control 
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Fig. 103—Waveforms showing effect of 
tuned circuit L,C; in Fig. 101. 
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(afc) circuit provides a means of cor- 
recting automatically the intermediate 
frequency of a superheterodyne receiver 
when, for any reason, it drifts from the 
frequency to which the if stages are 
tuned. This correction is made by ad- 
justing the frequency of the oscillator. 
Such a circuit will automatically com- 
pensate for slight changes in rf carrier 
or oscillator frequency as well as for 
inaccurate manual or push-button tun- 
ing. 

An afc system requires two sec- 
tions: a frequency detector and a vari- 
able reactance. The detector section may 
be essentially the same as the FM de- 
tector illustrated in Fig. 30 and dis- 
cussed under Detection. In the afc 
system, however, the output is a dc 
control voltage, the magnitude of which 
is proportional to the amount of fre- 
quency shift. This de control voltage is 
used to control the grid bias of an elec- 
tron tube which comprises the variable 
reactance section (Fig. 104). 
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Fig. 104—Automatic-frequency-control 
3 (afc) circuit. 


The plate current of the reactance 
tube is shunted across the oscillator tank 
circuit. Because the plate current and 
plate voltage of the reactance tube are 
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almost 90 degrees out of phase, the con- 
trol tube affects the tank circuit in the 
same manner as a reactance. The grid 
bias of the tube determines the magni- 
tude of the effiective reactance and, con- 
sequently, a control of this grid bias can 
be used to control the oscillator fre- 
quency. 


Automatic frequency control is also 
used in television receivers to keep the 
horizontal oscillator in step with the 
horizontal-scanning frequency (15,750 
Hz) at the transmitter. A widely used 
horizontal afc circuit is shown in Fig. 
105. This circuit, which is often referred 
to as a_ balanced-phase-detector or 
phase-discriminator circuit, is usually 
employed to control the frequency of 
a multivibrator-type horizontal-oscilla- 
tor circuit. The 6AL5 detector supplies 
a dc control voltage to the grid of the 
-horizontal-oscillator tube which counter- 
acts changes in its operating frequency. 
The magnitude and polarity of the con- 
trol voltages are determined by phase 
relationships in the afc circuit at a 
given moment. 


The horizontal sync pulses obtained 
from the sync-separator circuit are fed 
through a single-triode phase-inverter 
or phase-splitter circuit to the two diode 
units of the 6ALS. Because of the action 
of the phase-inverter circuit, the signals 
applied to the two diode units are equal 
in amplitude but 180 degrees out of 
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Fig. 105—Balanced phase-detector or 
phase-discriminator circuit for 
horizontal afc. 
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phase. A reference sawtooth voltage ob- 
tained from the horizontal output cir- 
cuit is also applied simultaneously to 
both units. Any change in the oscillator 
frequency alters the phase relationship 
between the reference sawtooth and the 
incoming horizontal sync pulses, caus- 
ing one diode unit of the 6AL5 to con- 
duct more heavily than the other, and 
thus producing a correction signal. The 
system remains balanced at all times, 
therefore, because momentary changes 
in oscillator frequency are instantane- 
ously corrected by the action of the 
control voltage. 

The diode units of the 6AL5 are 
biased so that conduction takes place 
only during the tips of the sync pulses. 
The relative position of the sync pulses 
on the retrace portion of the sawtooth 
waveform at any given instant deter- 
mines which diode unit conducts more 
heavily, and thereby establishes the 
magnitude and polarity of the control 
voltage. The network between the diode 
units and the grid of the horizontal- 
oscillator tube is essentially a low-pass 
filter which prevents the horizontal sync 
pulses from affecting the horizontal- 
oscillator performance. 


Frequency Conversion 


Frequency conversion is used in 
superheterodyne receivers to change the 
frequency of the rf signal to an inter- 
mediate frequency. To perform this 
change in frequency, a frequency-con- 
verting device consisting of an oscillator 
and a frequency mixer is employed. In 
such a device, shown diagrammatically 
in Fig. 106, two voltages of different 
frequency, the rf signal voltage and the 
voltage generated by the oscillator, are 
applied to the input of the frequency 
mixer. These voltages beat, or hetero- 
dyne, within the mixer tube to produce 
a plate current having, in addition to 
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Fig. 106—Block diagram of simple fre- 
quency-converter circuit. 
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the frequencies of the input voltages, 
numerous sum and difference frequen- 
cies. 

The output circuit of the mixer 
stage is provided with a tuned circuit 
which is adjusted to select only one beat 
frequency, i.e., the frequency equal to 
the difference between the signal fre- 
quency and the oscillator frequency 
The selected output frequency is known 
as the intermediate frequency, or if. 
The output frequency of the mixer tube 
is kept constant for all values of sig- 
nal frequency by tuning the oscillator 
to the proper frequency. 

Important advantages gained in a 
receiver by the conversion of signal fre- 
quency to a fixed intermediate frequency 
are high selectivity with few tuning 
stages and a high, as well as stable, over- 
all gain for the receiver. 

Several methods of frequency con- 
version for superheterodyne receivers 
are of interest. These methods are alike 
in that they employ a frequency-mixer 
tube in which plate current is varied at 
a combination frequency of the signal 
frequency and the oscillator frequency. 
These variations in plate current pro- 
duce across the tuned plate load a volt- 
age of the desired intermediate fre- 
quency. The methods differ in the types 
of tubes employed and in the means of 
supply input voltages to the mixer tube. 

A method widely used before the 
availability of tubes especially designed 
for frequency-conversion service, and 
currently used in many FM, television, 
and standard broadcast receivers, em- 
ploys as mixer tube either a triode, a 
tetrode, or a pentode, in which oscillator 
voltage and signal voltage are applied to 
the same grid. In this method, coupling 
between the oscillator and mixer circuits 
is obtained by means of inductance or 
capacitance. 

A second method employs a tube 
having an oscillator and frequency mixer 
combined in the same envelope. In one 
form of such a tube, coupling between 
the two units is obtained by means of 
the electron stream within the tube. 
Because five grids are used, the tube is 
called a pentagrid converter. 

Grids No. 1 and No. 2 and the 
cathode are connected to an external 
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circuit to act as a triode oscillator. Grid 
No. 1 is the grid of the oscillator and 
grid No. 2 is the anode. These grids 
and the cathode can be considered as 
a composite cathode which supplies to 
the rest of the tube an electron stream 
that varies at the oscillator frequency. 

This varying electron stream is fur- 
ther controlled by the rf signal voltage 
on grid No. 4. Thus, the variations in 
plate current are due to the combina- 
tion of the oscillator and the signal fre- 
quencies. The purpose of grids No. 3 
and No. 5, which are connected together 
within the tube, is to accelerate the elec- 
tron stream and to shield grid No. 4 
electrostatically from the other elec- 
trodes. 

Pentagrid-converter tubes of this 
design are good frequency-converting 
devices at medium frequencies. How- 
ever, their performance is better at the 
lower frequencies because the output 
of the oscillator drops off as the fre- 
quency is raised and because certain 
undesirable effects produced by inter- 
action between oscillator and signal sec- 
tions of the tube increase with fre- 
quency. ; 

To minimize these effects, several 
of the pentagrid-converter tubes are de- 
signed so that no electrode functions 
alone as the oscillator anode. In these 
tubes, grid No. 1 functions as the oscil- 
lator grid, and grid No. 2 is connected 
within the tube to the screen grid (grid 
No. 4). The combined two grids, Nos. 2 
and 4, shield the signal grid (grid No. 3) 
and act as the composite anode of the 
oscillator triode. Grid No. 5 acts as the 
suppressor grid. 

Converter tubes of this type are de- 
signed so that the space charge around 
the cathode is unaffected by electrons 
from the signal grid. Furthermore, the 
electrostatic field of the signal grid also 
has little effect on the space charge. The 
result is that rf voltage on the signal 
grid produces little effect on the cath- 
ode current. There is, therefore, little 
detuning of the oscillator by ave bias 
because changes in ave bias produce 
little change in oscillator transconduct- 
ance or in the input capacitance of grid 
No. 1. 

Examples of the pentagrid conver- 
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ters discussed in the preceding para- 
graph are the single-ended types 1R5 
and 6BE6. A schematic diagram illus- 
trating the use of the 6BE6 with self- 
excitation is given in Fig. 107. The 
6BE6 may also be used with separate 
excitation. A complete circuit is shown 
in the Circuits section. 

Another method of frequency con- 
version utilizes a separate oscillator hav- 
ing its grid connected to the No. 1 grid 
of a mixer hexode. The cathode, triode 
grid, and triode plate form the oscillator 
unit of the tube. The cathode, hexode 
mixer grid (grid No. 1), hexode screen 
grids (grids Nos. 2 and 4), hexode signal 
grid (grid No. 3), and hexode plate con- 
stitute the mixer unit. The internal 
shields are connected to the shell of the 
tube and act as a suppressor grid for the 
hexode unit. 


TYPE 6BE6 
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GRID N2 3 
(RF SIGNAL) 


GRID Nf 5 
(SUPPRESSOR) 


GRIDS N2 2&4 
(SCREEN) 


Fig. 107—Frequency-converter circuit using 
the 6BE6 pentagrid converter with self- 
_ excitation. 

The action of this tube in convert- 
ing a radio-frequency signal to an inter- 
mediate frequency depends on (1) the 
generation of a local frequency by the 
triode unit, (2) the transferring of this 
frequency to the hexode grid No. 1, and 
(3) the mixing in the hexode unit of this 
frequency with that of the rf signal ap- 
plied to the hexode grid No. 3. The tube 
is not critical to changes in oscillator- 
plate voltage or signal-grid bias and, 
therefore, finds important use in all- 
wave receivers to minimize frequency- 
shift effects at the higher frequencies. 

A further method of frequency con- 
version employs a tube called a penta- 
grid mixer. This type has two independ- 
ent control grids and is used with a 
separate oscillator tube. RF signal volt- 
age is applied to one of the control grids 
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and oscillator voltage is applied to the 
other. It follows, therefore, that the 
variations in plate current are due to 
the combination of the oscillator and 
signal frequencies. 

The tube contains a heater-cathode, 
five grids, and a plate. Grids Nos. 1 and 
3 are control grids. The rf signal volt- 
age is applied to grid No. 1. This grid 
has a remote-cutoff characteristic and is 
suited for control by avec bias voltage. 
The oscillator voltage is applied to grid 
No. 3. This grid has a sharp-cutoff char- 
acteristic and produces a comparatively 
large effect on plate current for a small 
amount of oscillator voltage. Grids Nos. 
2 and 4 are-connected together within 
the tube. They accelerate the electron 
stream and shield grid No. 3 electro- 
statically from the other electrodes. 
Grid No. 5, connected within the tube 
to the cathode, functions similarly to 
the suppressor grid in a pentode. 

In the converter or mixer stage of 
a television receiver, stable oscillator 
operation is most readily obtained when 
separate tubes or tube sections are used 
for the oscillator and mixer functions. 
A typical television mixer-oscillator cir- 
cuit is shown in Fig. 108. In such cir- 
cuits, the oscillator voltage is applied to 
the mixer grid by inductive coupling, ca- 
pacitive coupling, or a combination of 
the two. Tubes containing electrically 
independent oscillator and mixer units 
in the same envelope, such as the 6U8A 
and 6X8, are designed especially for 
this application. 


RF INPUT 
RF 
rere ie OUTPUT 
MIXER 
= TUBE 
Fig. 108—Typical television mixer-oscillator 


circuit. 


Tuning Indication With 
Electron-Ray Tubes 


Electron-ray tubes are designed to 
indicate visually by means of a fluores- 
cent target the effects of a change in 
controlling voltage. One application of 
them is as tuning indicators in radio 
receivers. Types such as the 6US, 6E5, 
and the 6AB5/6N5 contain two main 
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parts: (1) a triode which operates as a 
dc amplifier and (2) an electron-ray in- 
dicator which is located in the bulb as 
shown in Fig. 109. The target is oper- 
ated at a positive voltage and, therefore, 
attracts electrons from the cathode. 
When the electrons strike the target they 
produce a glow on the fluorescent coat- 
ing of the target. Under these condi- 
tions, the target appears as a ring of 
light. 

A ray-control electrode is mounted 
between the cathode and target. When 
the potential of this electrode is less 
positive than the target, electrons flow- 
ing to the target are repelled by the 
electrostatic field of the electrode, and 
do not reach that portion of the target 
behind the electrode. Because the target 
does not glow where it is shielded from 
electrons, the control electrode casts a 
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Fig. 109—Structure of electron-ray tube. 


shadow on the glowing target. The ex- 
tent of this shadow varies from approxi- 
mately 100 degrees of the target when 
the control electrode is much more nega- 
tive than the target to 0 degrees when 
the control electrode is at approximately 
the same potential as the target. 

In the application of the electron- 
ray tube, the potential of the control 
electrode is determined by the voltage 
on the grid of the triode section, as can 
be seen in Fig. 110. The flow of the 
triode plate current through resistor R 
produces a voltage drop which de- 
termines the potential of the control 
electrode. When the voltage of the triode 
grid changes in the positive direction, 
plate current. increases, the potential of 
the control electrode goes down because 
of the increased drop across R, and the 
shadow angle widens. When the poten- 
tial of the triode grid changes in the 
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Fig. 110—Indicating circuit using an 
electron-ray tube. 
negative direction, the shadow angle 
narrows. 

Another type of indicator tube is 
the 6AF6G. This tube contains only an 
indicator unit but employs two ray-con- 
trol electrodes mounted on opposite 
sides of the cathode and connected to 
individual base pins. It employs an ex- 
ternal de amplifier. (See Fig. 111.) 
Thus, two symmetrically opposite 
shadow angles may be obtained by con- 
necting the two ray-control electrodes 
together; or, two unlike patterns may 
be obtained by individual connection of 
each ray-control electrode to its re- 
spective amplifier. 

In radio receivers, avc voltage is 
applied to the grid of the dc amplifier. 


TYPE 6K7 


R: TYPICAL VALUE 1S 0.5 MEGOHM 


Fig. 111—Indicating circuit using 6AF6G 
electron-ray tube and external dc amplifier. 


Because avec voltage is at maximum 
when the set is tuned to give maximum 
response to a station, the shadow angle 
is at minimum when the receiver is 
tuned to resonance with the desired 
station. 

The choice between electron-ray 
tubes depends on the ave characteristic 
of the receiver. The 6ES5 contains a 
sharp-cutoff triode which closes the 
shadow angle on a comparatively low 
value of avc voltage. The 6AB5/6N5 
and 6US each have a remote-cutoff tri- 
ode which closes the shadow on a larger 
value of avc voltage than the 6ES. The 
6AF6G may be used in conjunction 
with dc amplifier tubes having either 
remote- or sharp-cutoff characteristics, 


Electron Tube 
Installation 


HE installation of electron tubes 

requires care if high-quality per- 
formance is to be obtained from the 
associated circuits. Installation sugges- 
tions and precautions which are gener- 
ally common to all types of tubes are 
covered in this section. Careful observ- 
ance of these suggestions will do much 
to help the experimenter and electronic 
technician obtain the full performance 
capabilities of radio tubes and circuits. 
Additional pertinent information is 
given under each tube type and in the 
Circuits section. 


Filament and Heater 
Power Supply 


The design of electron tubes allows 
for some variation in the voltage and 
current supplied to the filament or 
heater, but most satisfactory results are 
obtained from operation at the rated 
values. When the voltage is low, the 
temperature of the cathode is below 
normal, with the result that electron 
emission is limited. The limited emis- 
sion may cause unsatisfactory operation 
and reduced tube life. On the other 
hand, high cathode voltage may cause 
rapid evaporation of cathode material 
and shorten tube life. 

To insure proper tube operation, it 
is important that the filament or heater 
voltage be checked at the socket termi- 
nals by means of a high-resistance volt- 
meter while the equipment is in opera- 
tion. In the case of series operation of 
heaters or filaments, correct adjustment 
can be checked by means of an ammeter 
in the heater or filament circuit. 

The filament or heater voltage sup- 


81 


ply may be a direct-current source (a 
battery or a dc power line) or an alter- 
nating-current power line, depending on 
the type of service and type of tube. 
Frequently, a resistor (either variable 
or fixed) is used with a dc supply to per- 
mit compensation for battery voltage 
variations or to adjust the tube voltage 
at the socket terminals to the correct 
value. Ordinarily, a step-down trans- 
former is used with an ac supply to pro- 
vide the proper filament or heater volt- 
age. Receivers intended for operation on 
both dc and ac power lines have the 
heaters connected in series with a suit- 
able resistor and supplied directly from 
the power line. 

DC filament or heater operation 
should be considered on the basis of the 
source of power. In the case of the bat- 
tery supply for the 1.4-volt filament 
tubes, it is unnecessary to use a voltage- 
dropping resistor in series with the fila- 
ment and a single dry-cell; the filaments 
of these tubes are designed to operate 
satisfactorily over the range of voltage 
variations that normally occur during 
the life of a dry-cell. Likewise no series 
resistor is required when the 1.25-volt 
filament subminiatures are operated 
from a single 1.5-volt flashlight-type 
dry-cell, when the 2-volt filament-type 
tubes are operated from a single storage 
cell, or when the 6.3-volt series are 
operated from a 6-volt storage battery. 

In the case of dry-battery supply 
for 2-volt filament tubes, a variable re- 
sistor in series with the filament and 
the battery is required to compensate 
for battery variations. Turning the set 
on and off by means of the rheostat is 
advised to prevent over-voltage condi- 
tions after an off-period because the 
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voltage of dry-celis rises during off 
periods. 

In the case of storage-battery sup- 
ply, air-cell-battery supply, or dc power 
supply, a non-adjustable resistor of suit- 
able value may be used. It is well to 
check initial operating conditions, and 
thus the resistor value, by means of a 
voltmeter or ammeter. 

AC filament or heater operation 
should be considered on the basis of 
either a parallel or a series arrange- 
ment of filaments and/or heaters. In the 
case of the parallel arrangements, a 
step-down transformer is employed. Pre- 
cautions should be taken to see that the 
line voltage is the same as that for 
which the primary of the transformer is 
designed. The line voltage may be de- 
termined by measurement with an ac 
voltmeter (0-150 volts). 

If the line voltage measures in ex- 
cess of that for which the transformer is 
designed, a resistor should be placed in 
series with the primary to reduce the 
line voltage to the rated value of the 
transformer primary. Unless this is 
done, the excess input voltage will cause 
proportionally excessive voltage to be 
applied to the tubes. Any electron tube 
may be damaged or made inoperative 
by excessive operating voltages. 

If the line voltage is consistently 
below that for which the primary of the 
transformer is designed, it may be 
necessary to install a booster trans- 
former between the ac outlet and the 
transformer primary. Before such a 
transformer is installed, the ac line fluc- 
tuations should be very carefully noted. 
Some radio sets are equipped with a 
line-voltage switch which permits ad- 
justment of the power transformer pri- 
mary to the line voltage. When this 
switch is properly adjusted, the series- 
resistor or booster-transformer method 
of controlling line voltage is seldom re- 
quired. 

In the case of the series arrange- 
ments of filaments and/or heaters, a 
voltage-dropping resistance in series 
with the heaters and the supply line is 
usually required. This resistance should 
be of such value that, for normal line 
voltage tubes will operate at their rated 
heater or filament current. The method 
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for calculating the resistor value is 
given below. 

When the filaments of battery-type 
tubes are connected in series, the total 
filament current is the sum of the cur- 
rent due to the filament supply and the 
plate and grid-No. 2 currents (cathode 
current) returning to B(—) through the 
tube filaments. Consequently, in a series 
filament string it is necessary to add 
shunt resistors across each filament sec- 
tion to bypass this cathode current in 
order to maintain the filament voltage 
at its rated value. 

The filament or heater resistor 
required when filaments and/or heaters 
are operated in parallel can be deter- 
mined easily by a simple formula de- 
rived from Ohm’s law. 

Required resistance (ohms) = 
supply volts — rated volts of tube type 
total rated filament current (amperes) 


Thus, if a receiver using two IT4’s, one 
IR5, one IUS, and one 3V4 is to be 
operated from a storage battery, the 
series resistor is equal to 2 volts (the 
voltage from a single storage cell) minus 
1.4 volts (voltage rating for these tubes) 
divided by 0.3 ampere (the sum of 
4 x 0.05 ampere + 1 xX 0.1 ampere), 
i.é., approximately 2 ohms. Because this 
resistor should be variable to allow ad- 
justment for battery depreciation, it is 
advisable to obtain the next larger com- 
mercial size, although any value be- 
tween 2 and 3 ohms will be quite satis- 
factory. 
Where much power is dissipated in 
the resistor, the wattage rating should 
be sufficiently large to prevent over- 
heating. The power dissipation in watts 
is equal to the voltage drop in the resis- 
tor multiplied by the total filament cur- 
rent in amperes. Thus, for the example 
above, 0.6 x 0.3 = 0.18 watt. In this 
case, the value is so small that any com- 
mercial rheostat with suitable resistance 
will be adequate. 

For the case where the heaters 
and/or filaments of several tubes are 
operated in series, the resistor value is 
calculated by the following formula, 
also derived from Ohm’s law. 

Required resistance (ohms) = 
supply volts — total rated volts of tubes 
"Fated amperes of tubes 
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Thus, if a receiver having one 6BE6, 
one 6BA6, one 6AT6, one 25L6GT, and 
one 25Z6GT is to be operated from a 
117-volt power line, the series resistor 
is equal to 117 volts (the supply voltage) 
minus 68.9 volts (the sum of 3 x 6.3 
volts + 2 X 25 volts) divided by 0.3 
ampere (current rating of these tubes), 
i.e., approximately 160 ohms. The wat- 
tage dissipation in the resistor will be 
117 volts minus 68.9 volts times 0.3 
ampere, or approximately 14.4 watts. A 
resistor having a wattage rating in ex- 
cess of this value should be chosen. 

When the series-heater connection 
is used in ac/dc receivers, it is usually 
advisable to arrange the heaters in the 
circuit so that the tubes most sensitive 
to hum disturbances are at or near the 
ground potential of the circuit, This ar- 
rangement reduces the amount of ac 
_ voltage between the heaters and cath- 
odes of these tubes and minimizes the 
hum output of the receiver. The order 
of heater connection, by tube function, 
from chassis to the rectifier-cathode side 
of the ac line is shown in Fig. 112. 
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the electron stream by the alternating 
magnetic field surrounding the heater. 
When a large resistor is used between 
heater and cathode (as in series-con- 
nected heater strings), or when one side 
of the heater is grounded, even a minute 
pulsating leakage current between heater 
and cathode can develop a small volt- 
age across the cathode-circuit imped- 
ance and cause objectionable hum. The 
use of a large cathode bypass capacitor 
is recommended to minimize this source 
of hum. 

Much lower hum levels can be 
achieved when heaters are connected in 
parallel systems in which the center-tap 
of the heater supply is grounded or, 
preferably, connected to a positive bias 
source of 15 to 80 volts dc to reduce the 
flow of alternating current. The heater 
leads of the tubes should be twisted and 
kept awav from high-impedance circuits. 
The balanced ac supply provides almost 
complete cancellation of the alternat- 
ing-current components. 

The balanced arrangement de- 
scribed above also minimizes heater- 
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Fig. 112—Order of series heater-string connection, by tube function, to minimize hum. 


Heater-to-Cathode Connection 


When heater-type tubes are oper- 
ated from ac, their cathodes may be re- 
turned (through resistors, capacitors, or 
other components) to the mid-tap on 
the heater supply winding, to the mid- 
tap of a small resistor (about 50 ohms) 
connected across the winding, or to one 
end of the heater supply winding, de- 
pending on circuit requirements. In all 
circuits, it is important to keep the 
heater-cathode voltage within the maxi- 
mum ratings specified for the tube. 

Heater-type tubes may produce 
hum as a result of conduction between 
heater and cathode or between heater 
and control grid, or by modulation of 


grid hum. High grid-circuit impedances 
should be avoided, if possible. High 
heater voltages should also be avoided 
because heater-cathode hum rises sharply 
when the heater voltage is increased 
above the published value. : 
Certain tube types are designed 
especially to minimize hum in high- 
quality, high-fidelity audio equipment. 
Examples are the 5879, 7025, and 7199. 


Plate Voltage Supply 


The plate voltage for electron tubes 
is obtained from batteries, rectifiers, 
direct-current power lines, and small 
local generators. The maximum plate- 
voltage value for any tube type should 
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not be exceeded if most satisfactory 
performance is to be obtained. Plate 
voltage should not be applied to a tube 
unless the corresponding recommended 
voltage is also supplied to the grid. 

It is recommended that the primary 
circuit of the power transformer be 
fused to protect the rectifier tube(s), the 
power transformer, filter capacitor, and 
chokes in case a rectifier tube fails. 


Grid Voltage Supply 


The recommended grid voltages for 
different operating conditions have been 
carefully determined to give the most 
satisfactory performance. Grid voltage 
may be obtained from a fixed source 
such as a separate C-battery or a tap on 
the voltage divider of the high-voltage 
dc supply, from the voltage drop across 
a resistor in the cathode circuit, or from 
the voltage drop across a resistor in the 
grid circuit. The first method is called 
“fixed bias”; the second is called “cath- 
ode bias” or “self bias”; the third is 
called “grid-resistor bias” and is some- 
times incorrectly referred to in re- 
ceiving-tube practice as “zero-bias 
operation.” 

In any case, the object is to make 
the grid negative with respect to the 
cathode by the specified voltage. When 
a C-battery is used, the negative termi- 
nal is connected to the grid return and 
the positive terminal is connected to the 
negative filament socket terminal, or to 
the cathode terminal if the tube is of 
the heater-cathode type. If the filament 
is supplied with alternating current, this 
connection is usually made to the cen- 
ter-tap of a low resistance (20 to 50 
ohms) shunted across the filament ter- 
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minals. This method reduces hum dis- 
turbances caused by the ac supply. If 
bias voltages are obtained from the 
voltage divider of a high-voltage dc 
supply, the grid return is connected to 
a more negative tap than the cathode. 

The cathode-biasing method uti- 
lizes the voltage drop produced by the 
cathode current flowing through a re- 
sistor connected between the cathode 
and the negative terminal of the B-sup- 
ply. (See Fig. 113.) The cathode current 
is, Of course, equal to the plate current 
in the case of a triode, or to the sum 
of the plate and grid-No. 2 currents 
in the case of a tetrode, pentode, or 
beam power tube. Because the voltage 
drop along the resistance is increas- 
ingly negative with respect to the cath- 
Ode, the required negative grid-bias 
voltage can be obtained by connecting 
the grid return to the negative end of 
the resistance. 

The value of the resistance tor 
cathode-biasing a single tube can be de- 
termined from the following formula: 


Resistance (ohms) = 
desired grid-bias voltage « 100U 

rated cathode current in milliamperes 
Thus, the resistance required to pro- 
duce 9 voits bias for a triode which 
operates at 3 milliamperes plate current 
is 9 x 1000/3 = 3000 ohms. If the 
cathode current of more than one tube 
passes through the resistor, or if the 
tube or tubes employ more than three 
electrodes, the total current determines 
the size of the resistor. _ 

Bypassing of the cathode-bias re- 
sistor depends on circuit-design require- 
ments. In rf circuits the cathode resistor 
usually is bypassed. In af circuits the 
use of an unbypassed resistor will re- 
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Fig. 113—Typical grid-voltage supply circuits. 
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duce distortion by introducing degene- 
ration into the circuit. However, the 
use of an unbypassed resistor decreases 
gain and power sensitivity. When by- 
passing is used, it is important that the 
bypass capacitor be sufficiently large to 
have negligible reactance at the lowest 
frequency to be amplified. 

In the case of power-output tubes 
having high transconductance, such as 
beam power tubes, it may be necessary 
to shunt the bias resistor with a small 
mica capacitor (approximately 0.0014F) 
in order to prevent oscillations. The 
usual af bypass may or may not be 
used, depending on whether or not 
degeneration is desired. In tubes having 
high values of transconductance, such 
as the 6BA6, 6CB6, and 6AC7, input 
capacitance and input conductance 
change appreciably with plate current. 
When such a tube having a separate 
- suppressor-grid connection is used as an 
rf amplifier, these changes may be mini- 
mized by leaving a certain portion of 
the cathode-bias resistor unbypassed. In 
order to minimize feedback when this 
method is used, the external grid-No. 1- 
to-plate (wiring) capacitances should be 
kept to a minimum, the grid No. 2 
should be bypassed to ac ground, and 
the grid No. 3 should be connected to 
ac ground. 

The use of a cathode resistor to 
obtain bias voltage is not recommended 
for amplifiers in which there is appre- 
ciable shift of electrode currents with 
the application of a signal. In such 
amplifiers, a separate fixed supply is 
recommended. 

The grid-resistor biasing method 
is also a self-bias method because it 
utilizes the voltage drop across the grid 
resistor produced by small amounts of 
grid current flowing in the grid-cathode 
circuit. This current is due to (1) an 
electromotive potential difference be- 
tween the materials comprising the grid 
and cathode and (2) grid rectification 
when the grid is driven positive. A large 
value of resistance is required in order 
to limit this current to a very small 
value and to avoid undesirable loading 
effects on the preceding stage. 

Examples of this method of bias 
are given in the Circuits section. In 
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these circuits, the audio amplifier type 
1U5 or 12AV6 has a 10-megohm resistor 
between the grid and the negative fila- 
ment or cathode to furnish the required ~ 
bias, which is usually less than 1 volt. 
This method of biasing is used prin- 
cipally in the early voltage-amplifier 
stages (usually employing high-mu 
triodes) of audio amplifier circuits, 
where the tube dissipation will not be 
excessive under zero-signal conditions. 


A grid resistor is also used in many 
oscillator circuits for obtaining the re- 
quired bias. In these circuits, the grid 
voltage is relatively constant and its 
magnitude is usually in the order of 5 
volts or more. Consequently, the bias 
voltage is obtained only through grid 
rectification. A relatively low value 
of resistor, 0.1 megohm or less, is 
used. Oscillator circuits employing this 
method of bias are given in the Circuits 
section. 


Grid-bias variation for the rf and 
if amplifier stages is a convenient and 
frequently used method for controlling 
receiver volume. The variable voltage 
supplied to the grid may be obtained: 
(1) from a variable cathode resistor as 
shown in Figs. 114 and 115; (2) from a 
bleeder circuit by means of a poten- 
tiometer as shown in Fig. 116; or (3) 
from a bleeder circuit in which the 
bleeder current is varied by a tube 
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O O O 
B- A- A+ B+ 
Fig. 114—Amplifier stage using a variable 
cathode-bias resistor for volume control. 


used for automatic volume control. 
The latter circuit is shown in Fig 61. 


In all cases it is important that 
the control be arranged so that at no 
time will the bias be less than the 
recommended minimum grid-bias volt- 
age for the particular tubes used. This 
requirement can be met by providing 
a fixed stop on the potentiometer, by 
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connecting a fixed resistance in series 
with the variable resistance, or by con- 
necting a fixed cathode resistance in 
series with the variable resistance used 
for regulation. Where receiver gain is 


Fig. 115—Amplifier stage similar to Fig. 
114 but using heater-cathode-type tube. 


controlled by grid-bias variation, it is 
advisable to have the control voltages 
extend over a wide range in order to 
minimize cross-modulation and modula- 
tion-distortion. A remote-cutoff type of 
tube should, therefore, be used in the 
controlled stages. 


O O O 
At A- B- 


Be 
Fig. 116—Amplifier stage using a bleeder 
circuit and potentiometer for volume 
control. 


In most tubes employing a unipo- 
tential cathode, a positive grid current 
begins to flow when the grid is slightly 
negative and increases rapidly as the 
grid is made more positive, as shown 
in Fig. 117. The value of grid voltage 
at which the grid-current curve inter- 
cepts the horizontal axis is determined 
by several different physical processes, 
including an electrothermal effect due 
to the differences in temperature and 
in material composition of the grid 
and the cathode, and by the positive 
grid current. For values of grid poten- 
tials which are larger than this inter- 
cept, the direction of the grid current 
is positive (i.e., from the cathode to 
the grid). At smaller values of grid po- 
tential, the direction of the grid current 
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is negative (i.e., from the grid to the 
cathode). 

Positive grid current consists of 
electrons emitted from the cathode 
which are intercepted by the control 
grid. Negative grid current, which be- 
comes appreciable only when the grid 
potential is more negative than the 
value of the intercept, is a result of 
the emission of electrons from the 
heated control grid to the cathode, the 
effect of gas molecules in the tube, 
and the influence of leakage currents 
between the grid and cathode and the 
grid and the plate. 

The value of grid potential at the 
intercept of the grid-current curve on 
the horizontal axis (often mistakenly 
called contact potential) may be as high 
as 12 volts. If the operating bias of the 
tube is less than this intercept, it is 
found that two effects are present. 
Direct current flows in the grid circuit, 
and the dynamic input resistance of the 
tube may be relatively low. It is gen- 
erally desirable to supply the tube with 
a value of bias sufficiently high so that 
the operating point of the tube is not 
near the value of this intercept. If the 
value of the operating bias is near the 
value of the intercept, care should be 
taken to avoid undesirable effects in 
the grid circuit due to grid current or 
low input resistance. 


> 


CURRENT 


GRID VOLTS 


Fig. 117—Curves showing flow of positive 
grid current in tubes employing unipotential 
cathodes. 


Screen-Grid Voltage Supply 


The positive voltage for the screen 
grid (grid No. 2) of screen-grid tubes 
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may be obtained from a tap on a volt- 
age divider, from a potentiometer, or 
from a series resistor connected to a 
high-voltage source, depending on the 
particular tube type and its application. 
The screen-grid voltage for tetrodes 
should be obtained from a_ voltage 
divider or a potentiometer rather than 
through a series resistor froma high- 
voltage source because of the character- 
istic screen-grid current variations of 
tetrodes. Fig. 118 shows a tetrode with 
its screen-grid voltage obtained from a 
potentiometer. — 

When pentodes or beam power 
tubes are operated under conditions 
where a large shift of plate and screen- 
grid currents does not take place with 
the application of the signal, the screen- 
grid voltage may be obtained through 
a series resistor from a_ high-voltage 


O © 
A+ A- B B? 


Fig. 118—Tetrode circuit in which screen- 
grid voltage is obtained from a 
potentiometer. 


source. This method of supply is pos- 


sible because of the high uniformity | 


of the screen-grid current characteristic 
in pentodes and beam power tubes. 
Because the screen-grid voltage rises 
with increase in bias and resulting de- 
crease in screen-grid current, the cutoff 
characteristic of a pentode is extended 
by this method of supply. 


This method is sometimes used to 
increase the range of signals which can 
be handled by a pentode. When used 
in resistance-coupled amplifier circuits 
employing pentodes in combination 
with the cathode-biasing method, it 
minimizes the need for circuit adjust- 
ments. Fig. 119 shows a pentode with 
its screen-grid voltage supplied through 
a series resistor. 

When power pentodes and beam 
power tubes are operated under condi- 
tions such that there is a large change 
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in plate and screen-grid currents with 
the application of signal, the series- 
resistor method of obtaining screen-grid 
voltage should not be used. A change 
in screen-grid current appears as a 


B- B+ 
Fig. 119—Pentode circuit in which screen- 


grid voltage is supplied through a series 
resistor. 


change in the voltage drop across the 
series resistor in the screen-grid circuit; 
the result is a change in the power 
output and an increase in distortion. 
The screen-grid voltage should be ob- 
tained from a point in the plate-voltage- 
supply filter system having the correct 
voltage, or from a separate source. 

It is important to note that the 
plate voltage of tetrodes, pentodes, and 
beam power tubes should be applied 
before or simultaneously with the 
screen-grid voltage. Otherwise, with 
voltage on the screen grid only, the 
screen-grid current may rise high 
enough to cause excessive screen-grid 
dissipation. 

Screen-grid voltage variation for 
the rf amplifier stages has sometimes 
been used for volume control in older- 
type receivers. Reduced screen-grid volt- 
age decreases the transconductance of 
the tube and results in reduced gain 
per stage. The voltage variation is ob- 
tained by means of a potentiometer 
shunted across the screen-grid voltage 
supply. (See Fig. 118.) When the screen- 
grid voltage is varied, it must never 
exceed the rating of the tube. This 
requirement can be met by providing 
a fixed stop on the potentiometer. 


Shielding 


In high-frequency stages having 
high gain, the output circuit of each 
stage must be shielded from the input 
circuit of that stage. Each high-fre- 
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quency stage also must be shielded 
from the other high-frequency stages. 
Unless shielding is employed, undesired 
feedback may occur and may produce 
many harmful effects on receiver per- 
formance. 

To prevent this feedback, it is a 
desirable practice to shield separately 
each unit of the high-frequency stages. 
For instance, in a superheterodyne re- 
ceiver, each if and rf coil may be 
mounted in a separate shield can. 
Baffle plates may be mounted on the 
ganged tuning capacitor to shield each 
section of the capacitor from the other 
section. The oscillator coil may be es- 
pecially well shielded by being mounted 
under the chassis. 

The shielding precautions required 
in a receiver depend on the design of 
the receiver and the layout of the parts. 
In all receivers having high-gain high- 
frequency stages, it is necessary to 
shield separately each tube in high- 
frequency stages. When metal tubes, 
and in particular the single-ended types, 
are used, complete shielding of each 
tube is provided by the metal shell 
which is grounded through its ground- 
ing pin at the socket terminal. The 
grounding connection should be short 
and sturdy. Many modern tubes of glass 
construction have internal shields, us- 
ually connected to the cathode; where 
present, these shields are indicated in 
the socket diagram. 


Dress of Circuit Leads 


At high frequencies such as are en- 
countered in FM and television re- 
ceivers, lead dress, that is, the location 
and arrangement of the leads used for 
connections in the receiver, is very im- 
portant. Because even a short lead 
provides a large impedance at high fre- 
quencies, it is necessary to keep all 
high-frequency leads as short as pos- 
sible. This precaution is especially im- 
portant for ground connections and for 
all connections to bypass capacitors 
and high-frequency filter capacitors. 
The ground connections of plate and 
screen-grid bypass capacitors of each 
tube should be kept short and made 
directly to cathode ground. 
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Particular care should be taken 
with the lead dress of the input and 
output circuits of high-frequency stages 
so that the possibility of stray coupling 
is minimized. Unshielded leads con- 
nected to shielded components should 
be dressed close to the chassis. As the 
frequency increases, the need for care- 
ful lead dress becomes increasingly 
important. 

In high-gain audio amplifiers, these 
same precautions should be taken to 
minimize the possibility of self-oscilla- 
tion. 


Filters 


Feedback effects also are caused in 
radio or television receivers by coupling 
between stages through common volt- 
age-supply circuits. Filters find an im- 
portant use in minimizing such effects. 
They should be placed in voltage-supply 
leads to each tube in order to return 
the signal current through a low-im- 
pedance path direct to the tube cathode 
rather than by way of the voltage- 
supply circuit. Fig. 120 illustrates several 
forms of filter circuits. Capacitor C 
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Fig. 120—Typical filter circuits. 


forms the low-impedance path, while 
the choke or resistor assists in diverting 
the signal through the capacitor by 
offering a high impedance to the power- 
supply circuit. 

The choice between a resistor and 
a choke depends chiefly upon the per- 
missible de voltage drop through the 
filter. In circuits where the current is 
small (a few milliamperes), resistors are 
practical; where the current is large or 
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regulation important, chokes are more 
suitable. . 

The minimum practical size of the 
capacitors may be estimated in most 
cases by the following rule: The imped- 
ance of the capacitor at the lowest fre- 
quency amplified should not be more 
than one-fifth of the impedance of the 
filter choke or resistor at that frequency. 
Better results will be obtained in special 
cases if the ratio is not more than one- 
tenth. 

Radio-frequency circuits, particu- 
larly at high frequencies, require high- 
quality capacitors. Mica or ceramic ca- 
pacitors are preferable. Where stage 
shields are employed, filters should be 
placed within the shield. 

Another important application of 
filters is to smooth the output of a 
rectifier tube. (See Rectification.) A 
smoothing filter usually consists of ca- 
pacitors and iron-core chokes. In any 
filter-design problem, the load imped- 
ance must be considered as an integral 
part of the filter because the load is 
an important factor in filter perform- 
ance. Smoothing effect is obtained from 
the chokes because they are in series 
with the load and offer a high imped- 
ance to the ripple voltage. Smoothing 
effect is obtained from the capacitors 
because they are in parallel with the 
load and store energy on the voltage 
peaks; this energy is released on the 
voltage dips and serves to maintain 
the voltage at the load substantially 
constant. Smoothing filters are clas- 
sified as choke-input or capacitor-input 
according to whether a choke or Ca- 
pacitor is placed next to the rectifier 
tube. (See Fig. 121.) 

The Circuits section gives a num- 
ber of examples of rectifier circuits 
with recommended filter constants. 


CHOKE-iINPUT TYPE FILTER 


CAPACITOR= INPUT TYPE FILTER 
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If an input capacitor is used, con- 
sideration must be given to the instan- 
taneous peak value of the ac input volt- 
age. This peak value is about 1.4 times 
the rms value as measured by an ac 
voltmeter. Filter capacitors, therefore, 
especially the input capacitor, should 
have a rating high enough to withstand 
the instantaneous peak value if break- 
down is to be avoided. When the input- 
choke method is used, the available dc 
output voltage will be somewhat lower 
than with the input-capacitor method 
for a given ac plate voltage. However, 
improved regulation together with lower 
peak current will be obtained. 

Mercury-vapor and gas-filled recti- 
fier tubes occasionally produce a form 
of local interference in radio receivers 
through direct radiation or through the 
power line. This interference is gen- 
erally identified in the receiver as a 
broadly tunable 120-Hz buzz (100 
Hz for 50-Hz supply line, etc.). 
It is usually caused by the formation 
of a steep wave front when plate cur- 
rent within the tube begins to flow on 
the positive half of each cycle of the ac 
supply voltage. 

There are several ways of elimi- 
nating this type of interference. One is 
to shield the tube. Another is to insert 
an rf choke having an inductance of 
one millihenry or more between each 
plate and transformer winding and to 
connect high-voltage, rf bypass capaci- 
tors between the outside ends of the 
transformer winding and the center 
tap. (See Fig. 122.) The rf chokes should 
be placed within the shielding of the 
tube. The rf bypass capacitors should 
have a voltage rating high enough to 
withstand the peak voltage of each half 
of the secondary, which is approxi- 
mately 1.4 times the rms value. 
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Fig. 121—Typical smoothing filters for rectifier tubes. 
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Fig. 122—Filter circuit used to eliminate 
interference produced by mercury-vapor or 
gas-filled rectifier tubes. 


Transformers having electrostatic 
shielding between primary and second- 
ary are not likely to transmit rf disturb- 
ances to the line. Often the interference 
may be eliminated simply by making 
the plate leads of the rectifier extremely 
short. In general, the particular method 
of interference elimination must be se- 
lected by experiment for each instal- 
lation. 


Output Coupling Devices 


An output-coupling device is used 
in the plate circuit of a power output 
tube to. keep the comparatively high dc 
plate current from the winding of an 
electromagnetic speaker and, also, to 
transfer power efficiently from the out- 
put stage to a loudspeaker of either the 
electromagnetic or dynamic type. 
Output-coupling devices are of two 

types, (1) choke-capacitor and (2) trans- 

former. The choke-capacitor type in- 
cludes an iron-core choke having an 
inductance of not less than 10 henries 
which is placed in series with the plate 
and B-supply. The choke offers a very 
low resistance to the dc plate current 
component of the signal voltage but op- 
poses the flow of the fluctuating com- 
ponent. A bypass capacitor of 2 to 6 
microfarads supplies a path to the 
speaker winding for the signal voltage. 
The choke-coil output coupling device, 
however, is now only of historical 
interest. 

The transformer type is constructed 
with two separate windings, a primary 
and a secondary wound on an iron core. 
This construction permits designing 
each winding to meet the requirements 
of its position in the circuit. Typical 
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arrangements of each type of coupling 
device are shown in Fig. 123. Examples 
of transformers for push-pull stages are 
shown in several of the circuits given 
in the Circuits section. 
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Fig. 123—Typical output-coupling devices. 


High-Fidelity Systems 


The results achieved from any 
high-fidelity amplifier system depend to 
a large degree upon the skill and care 
with which the system is constructed. 
Improper placement of transformers, 
other components, and wiring, and at- 
tempts to achieve excessive compact- 
ness, can only result in instability, 
oscillation, hum, and other operating 
difficulties, as well as in damage to 
components by overheating. It is im- 
portant, therefore, that construction of 
high-fidelity amplifier systems be under- 
taken only by persons who have had 
some experience in the layout, mechan- 
ical construction, and wiring of audio 
equipment. 

It is impractical to give specific 
construction data for various amplifiers 
and supplementary units because the 
best arrangement for each unit or com- 
bination of units will depend on the 
requirements of the user. It is possible, 
however, to list some general consid- 
erations which should be observed in 
the construction of any high-fidelity 
amplifier system. 

Any amplifier having two or more 
stages should be constructed with a 
straight-line layout so that maximum 
separation is provided between the 
signal input and output circuits and ter- 
minals. Power-supply connections, par- 
ticularly those carrying ac, should be 
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isolated as far as possible from signal 
connections, especially from the input 
connection. Signal-carrying conductors, 
even when shielded, should not be 
cabled together with power-supply con- 
ductors. Internal wiring for ac-operated 
tube heaters, switches, pilot-light sock- 
ets, and other devices, should be twisted 
and placed flat against the chassis. All 
connections to the ground side of the 
circuit in each unit should be made to 
a common bus of heavy wire. This bus 
should be connected to the chassis 
only at the point of minimum signal 
voltage, i.e., at the signal-input terminal 
of the unit. 

All internal wiring that carries sig- 
nal voltages should be as short as pos- 
sible, and as far as possible above the 
chassis, to minimize losses at the higher 
audio frequencies due to stray shunt 
capacitance. All connections between 
‘units should be made with shielded 
cable having a capacitance of not more 
than 30 picofarads per foot, such as 
Alpha Type 1249 or 1704, Belden Type 
8401 or 8410, or equivalent cable. 

Because power amplifiers and pow- 
er-supply units of high-fidelity systems 
normally dissipate large amounts of 
heat, they should be constructed and 
installed in such a manner as to assure 
adequate ventilation for the tubes and 
other components. A beam power tube 
or rectifier tube should be separated 
from any other tube or component on 
the same side of the chassis by at least 
1% tube diameters. 

Power amplifiers and power-supply 
units which are to be installed horizon- 
tally (i.e., with the tubes vertical) in 
cabinets or on shelves should be pro- 
vided with mounting feet, perforated 
bottom covers, and a number of small 
holes around each tube socket to permit 
relatively cool air to enter from below 
and provide ventilation for the under 
side of the chassis and tubes. 

If a power amplifier, tone-control 
amplifier, and one or more pream- 
plifiers are to be constructed on the 
same chassis, the mechanical layout 
should be planned so that the circuits 
operating at the lowest signal levels 
are farthest from the output stage and 
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power supply. Amplifier units which 
normally operate at comparable signal 
levels but are not used simultaneously 
(such as preamplifiers for tape pickup 
heads and magnetic phonograph pick- 
ups) may be installed side by side on 
the same chassis without danger of 
interaction. Units which operate si- 
multaneously, however (such as_ the 
channels of a _ stereophonic system), 
should not be installed side by side 
on the same chassis without careful 
consideration to placement of com- 
ponents and wiring, and the possible 
use of shielding to prevent interaction. 

When an amplifier, preamplifier, 
mixer, or other unit requiring heater 
power is located more than five or six 
feet from its power-supply unit, the 
heater-current conductors in the power- 
supply cable must be large enough to 
assure that each tube receives its rated 
heater voltage. In cases where very 
large heater currents or very long 
power-supply cables are involved, it 
may be desirable to install a heater- 
supply transformer on or near the am- 
plifier unit. If such a transformer is 
installed on or near a preamplifier for 
a magnetic-tape pickup head, a mag- 
netic phonograph pickup, or a dynamic 
microphone, the transformer should 
be completely shielded and positioned 
to prevent its field from inducing hum 
in the pickup device. 


High-Voltage Considerations for 
‘ Television Picture Tubes 


Like other high-voltage devices, 
television picture tubes require that cer- 
tain precautions be observed to mini- 
mize the possibility of failure caused 
by humidity, dust, and corona. 

Humidity Considerations. When 
humidity is high, a continuous film of 
moisture may form on the glass bulb 
immediately surrounding the anode cav- 
ity cap of all-glass picture tubes or 
on the glass part of the envelope of 
metal picture tubes. This film may per- 
mit sparking to take place over the 
glass surface to the external conductive 
coating or to the metal shell. Such 
sparking may introduce noise into the 
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receiver. To prevent such a possibility, 
the uncoated bulb surface around the 
cap and the glass part of the envelope 
of metal picture tubes should be kept 
clean and dry. 

Dust Considerations. The accumu- 
lation of dust on the uncoated area of 
the bulb around the anode cap of all- 
glass picture tubes or on the glass part 
of the envelope or insulating supports 
for metal picture tubes will decrease 
the insulating qualities of these parts. 
The dust usually consists of fibrous 
materials and may contain soluble salts. 
The fibers absorb and retain moisture; 
the soluble salts provide electrical leak- 
age paths that increase in conductivity 
as the humidity increases. The resulting 
high leakage currents may overload the 
high-voltage power supply. 

It is recommended, therefore, that 
the uncoated bulb surface of all-glass 
picture tubes and the coated glass sur- 
face and insulating supports for metal 
picture tubes be kept clean and free 
from dust or other contamination such 
as finger-prints. The frosted Filterglass 
faceplate of the metal picture tubes 
may be cleaned with a soapless deter- 
gent, such as Dreft, then rinsed with 
clean water, and immediately dried. 

Corona Considerations. A high- 
voltage system may be subject to co- 
rona, especially when the humidity is 
high, unless suitable precautions are 
taken. Corona, which is an electrical 
discharge appearing on the surface of 
a conductor when the voltage gradient 
exceeds the breakdown value of air, 
causes deterioration of organic insulat- 
ing materials through formation of 
ozone, and induces arc-over at points 
and sharp edges. Sharp points or other 
irregularities on any part of the high- 
voltage system may increase the pos- 
sibility of corona and should be avoided. 

In the metal-shell picture tubes, 
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the metal lip at the maximum diameter 
has rounded edges to prevent corona. 
Adequate spacing between the lip and 
any grounded element in the receiver, 
or between the small end of the metal 
shell and any grounded element, should 
be provided to preclude the possibility 
of corona. Such spacing should not be 
less than 1 inch of air. Similarly, an 
air space of 1 inch, or equivalent, 
should be provided around the body 
of the metal shell. As a further pre- 
caution to prevent corona, the deflect- 
ing-yoke surface on the end adjacent 
to the shell should present a smooth 
electrical surface with respect to the 
small end of the metal shell or the 
anode terminal of all-glass tubes. 


Picture-Tube 
Safety Considerations 


Tube Handling. Breakage of pic- 
ture tubes, which contain a high vac- 
uum, may result in injury from flying 
glass. Do not strike or scratch the tube 
or subject it to more than moderate 
pressure when installing it in or remov- 
ing it from electronic equipment. 

High-Voltage Precautions. In pic- 
ture-tube circuits, high voltages may 
appear at normally low-potential points 
in the circuit because of capacitor 
breakdown or incorrect circuit connec- 
tions. Therefore, before any part of 
the circuit is touched the power-supply 
switch should be turned off, the power 
plug disconnected, and both terminals 
of any capacitors grounded. 

X-Ray Radiation Precautions. All 
types of picture tubes may be operated 
at voltages (if ratings permit) up to 16 
kilovolts without producing harmful 
X-ray radiation or danger of personal 
injury on prolonged exposure at close 
range. Above 16 kilovolts, special x-ray 
shielding precautions may be necessary 


Interpretation 
of Tube Data 


4 ie tube data given in the follow- 
ing Technical Data section include 
ratings, typical operation values, char- 
acteristics, and characteristic curves. 

The values for grid-bias voltages, 
other electrode voltages, and electrode 
supply voltages are given with refer- 
ence to a specified datum point as fol- 
lows: For types having filaments heated 
with dc, the negative filament terminal 
is taken as the datum point to which 
other electrode voltages are referred. 
For types having filaments heated with 
ac, the mid-point (i.e., the center tap 
on the filament-transformer secondary, 
or the mid-point on a resistor shunting 
the filament) is taken as the datum 
point. For types having unipotential 
cathodes indirectly heated, the cathode 
is taken as the datum point. 

Ratings are established on electron 
tube types to help equipment designers 
- utilize the performance and service ca- 
pabilities of each tube type to best 
advantage. Ratings are given for those 
characteristics which careful study and 
experience indicate must be kept within 
certain limits to insure satisfactory per- 
formance. 

Three rating systems are in use by 
the electron-tube industry. The oldest 
is known as the Absolute Maximum 
system, the next as the Design Center 
system, and the latest and newest as the 
Design Maximum system. Definitions 
of these systems have been formulated 
by the Joint Electron Device Engineer- 
ing Council (JEDEC) and standardized 
by the National Electrical Manufactur- 
ers Association (NEMA) and the Elec- 
tronic Industries Association (EIA) as 
follows: 
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Absolute Maximum ratings are 
limiting values which should not be 
exceeded with any tube of the specified 
type under any condition of operation. 
These ratings are used only in rare 
instances for receiving types, but are 
generally used for transmitting and 
industrial types. 


Design Center ratings are limiting 
values which should not be exceeded 
with a tube of the specified type having 
characteristics equal to the published 
values under normal operating condi- 
tions. These ratings, which include al- 
lowances for normal variations in both 
tube characteristics and operating con- 
ditions, were used for most receiving 
tubes prior to 1957. 


Design Maximum ratings are lim- 
iting values which should not be ex- 
ceeded with a tube of the specified type 
having characteristics equal to the pub- 
lished values under any conditions of 
operation. These ratings include allow- 
ances for normal variations in tube 
characteristics, but do not provide for 
variations in operating conditions. De- 
sign Maximum ratings were adopted 
for receiving tubes in 1957. 


Electrode voltage and current rat- 
ings are in general self-explanatory, but 
a brief explanation of other ratings will 
aid in the understanding and interpre- 
tation of tube data. 


Heater warm-up time is defined as 
the time required for the voltage across 
the heater to reach 80 per cent of the 
rated value in the circuit shown in Fig. 
124. The heater is placed in series with a 
resistance having a value 3 times the 
nominal heater operating resistance 
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(R = 3 Ee/It), and a voltage having a 
value 4 times the rated heater voltage 
(V = 4 Er) is then applied. The warm- 
up time is determined when E = 0.8 E,. 


_3EF 


care 


HEATER 


SUPPLY VOLTS 


RMS OR DC=4E¢ E=0.8 EF 


Ef=RATED HEATER VOLTAGE 
If¢=RATED HEATER CURRENT 


Fig. 124—Test circuit for measuring heater 
warm-up time. 


Plate dissipation is the power dissi- 
pated in the form of heat by the plate 
as a result of electron bombardment 
It is the difference between the power 
supplied to the plate of the tube and the 
power delivered by the tube to the load. 


Peak heater-cathode voltage is the 
highest instantaneous value of voltage 
that a tube can safely stand between its 
heater and cathode. This rating is ap- 
plied to tubes having a separate cathode 
terminal and used in applications where 
excessive voltage may be introduced be- 
tween heater and cathode. 


Maximum dc output current is the 
highest average plate current which can 
be handled continuously by a rectifier 
tube. Its value for any rectifier tube 
type is based on the permissible plate 
dissipation of that type. Under operat- 
ing conditions involving a rapidly re- 
peating duty cycle (steady load), the 
average plate current may be measured 
with a dc meter. 

The nomograph shown in Fig. 125 
can be used to determine tube voltage 
drop or plate current for any diode 
unit when values for a single plate- 
voltage, plate-current condition are 
available from the data. It can also be 
used to compare the relative perveance 
(G = I,/E, 3/2) of several diodes. Perve- 
ance can be considered a figure of merit 
for diodes; high-perveance units have 
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lower voltage drop at a fixed current 
level. 

Tube voltage drop or plate current 
for a specific diode unit can be deter- 
mined as follows: First, convenient val- 
ues are selected for the plate-voltage 
and plate-current scales of the nomo- 
graph. The published plate-current and 
plate-voltage values are then located on 
the scales and connected with a straight 
edge. The intersection of the connect- 
ing line with the perveance scale is then 
used as a pivot point to determine the 
value of tube voltage drop correspond- 
ing to a desired current value, or the 
value of plate current corresponding to 
a desired tube voltage drop. Because 
the pivot point for a specific diode 


CAND A 
<—— PLATE VOLTS 


PERVEANCE 
INCREASING ——> 


PLATE MILLIAMPERES ——> 
2anarow 


Loan na 


92CM-11244 


Fig. 125—Diode perveance nomograph. 


unit represents its perveance, the pivot 
points for several units (plotted to the 
same scales) can be used to compare 
their relative perveance. 
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For example, type SU4GB has a 
tube voltage drop (per plate) of 44 volts 
at a plate current of 225 milliamperes. 
Convenient scales for this type are from 
1 to 100 volts for plate voltage and 
from 10 to 1000 milliamperes for plate 
current. The points 44 volts and 225 
milliamperes are then connected with a 
straight line to determine the pivot 
point. Using this pivot point, it is easy 
to determine such values as a plate 
current of 150 milliamperes at a tube 
voltage drop of 33 volts, or a voltage 
drop of 25 for a current of 100 mil- 
liamperes. 


For readings in the order of one 
volt and/or one milliampere, the nomo- 
graph is not accurate because of the 
effects of contact potential and initial 
electron velocity. 


Maximum peak plate current is 
the highest instantaneous plate current 
that a tube can safely carry recurrently 
in the direction of normal current flow. 
The safe value of this peak current in 
hot-cathode types of rectifier tubes is a 
function of the electron emission avail- 
able and the duration of the pulsating 
current flow from the rectifier tube in 
each half-cycle. 


The value of peak plate current in 
a given rectifier circuit is largely deter- 
mined by filter constants. If a large 
choke is used at the filter input, the 
peak plate current is not much greater 
than the load current; but if a large 
capacitor is used as the filter input, the 
peak current may be many times the 
load current. In order to determine 
accurately the peak plate current in any 
rectifier circuit, measure it with a peak- 
indicating meter or use an oscillograph. 


Maximum peak inverse plate volt- 
age is the highest instantaneous plate 
voltage which the tube can withstand 
recurrently in the direction opposite to 
that in which it is designed to pass cur- 
rent. For mercury-vapor tubes and gas- 
filled tubes, it is the safe top value to 
prevent arc-back in the tube operating 
within the specified temperature range. 


Referring to Fig. 126, when plate A 
of a full-wave rectifier tube is positive, 
current flows from A to C, but not from 
B to C. because B is negative. At the 


instant plate A is positive, the filament 
is positive (at high voltage) with respect 
to plate B. The voltage between the 
positive filament and the negative plate 
B is in inverse relation to that causing 
current flow. The peak value of this 
voltage is limited by the resistance and 
nature of the path between plate B and 
filament. The maximum value of this 
voltage at which there is no danger of 
breakdown of the tube is known as 
maximum peak inverse voltage. 


Fig. 126—Schematic diagram of full-wave 
rectifier tube and circuit connections. 


The relations between peak inverse 
voltage, rms value of ac input voltage, 
and dc output voltage depend largely 
on the individual characteristics of the 
rectifier circuit and the power supply. 
The presence of line surges or any 
other transient, or wave-form distortion, 
may raise the actual peak voltage to a 
value higher than that calculated for 
sine-wave voltages. Therefore, the actual 
inverse voltage, and not the calculated 
value, should be such as not to exceed 
the rated maximum peak inverse volt- 
age for the rectifier tube. A calibrated 
cathode-ray oscillograph or a_ peak- 
indicating electronic voltmeter is useful 
in determining the actual peak inverse 
voltage. 


In single-phase, full-wave circuits 
with sine-wave input and with no ca- 
pacitor across the output, the peak in- 
verse voltage on a rectifier tube is ap- 
proximately 1.4 times the rms value of 
the plate voltage applied to the tube. 
In single-phase, half-wave circuits with 
sine-wave input and with capacitor in- 
put to the filter, the peak inverse volt- 
age may be as high as 2.8 times the 
rms value of the applied plate voltage. 
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In polyphase circuits, mathematical de- 
termination of peak inverse voltage re- 
quires the use of vectors. 


The Rating Chart for full-wave 
rectifiers presents graphically the rela- 
tionships between maximum ac voltage 
input and maximum dc output current 
derived from the fundamental ratings 
for conditions of capacitor-input and 
choke-input filters. This graphical pres- 
entation provides for considerable lati- 
tude in choice of operating conditions. 


The Operation Characteristics for 
a full-wave rectifier with capacitor-input 
filter show by means of boundary line 
the limiting current and voltage rela- 
tionships presented in the Rating Chart. 


The Operation Characteristics for 
a full-wave rectifier with choke-input 
filter not only show by means of bound- 
ary line the limiting current and volt- 
age relationships presented in the Rating 
Chart, but also give some information 
as to the effect on regulation of various 
sizes of chokes. The solid-line curves 
show the dc voltage outputs which 
would be obtained if the filter chokes 
had infinite inductance. The long-dash 
lines radiating from the zero position 
are boundary lines for various sizes of 
chokes as indicated. The intersection of 
one of these lines with a solid-line 
curve indicates the point on the curve 
at which the choke no longer behaves 
as though it had infinite inductance. 
To the left of the choke boundary line, 
the regulation curves depart from the 
solid-line curves as shown by the rep- 
resentative short-dash regulation curves. 


Typical Operation Values. Values 
for typical operation are given for many 
types in the Technical Data section. 
These typical operating values are given 
to show concisely some guiding infor- 
mation for the use of each type. These 
values should not be confused with 
ratings, because a tube can be used 
under any suitable conditions within 
its maximum ratings, according to the 
application. 

The power output value for any 
operating condition is an approximate 
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tube output—that is, plate input minus 
plate loss. Circuit losses must be sub- 
tracted from tube output in order to 
determine the useful output. 


Characteristics are covered in the 
Electron Tube Characteristics section 
and such data should be interpreted in 
accordance with the definitions given 
in that section. Characteristic curves 
represent the characteristics of an aver- 
age tube. Individual tubes, like any 
manufactured product, may have char- 
acteristics that range above or below 
the values given in the characteristic 
curves. 

Although some curves are extended 
well beyond the maximum ratings of the 
tube, this extension has been made only 
for convenience in calculations. Do 
NOT operate a tube outside of its 
maximum ratings. 


Interelectrode capacitances are di- 
rect capacitances measured between 
specified elements or groups of elements 
in electron tubes. Unless otherwise indi- 
cated in the data, all capacitances are 
measured with filament or heater cold, 
with no direct voltages present, and with 
no external shields. All electrodes other 
than those between which capacitance 
is being measured are grounded. In 
twin or multi-unit types, inactive units 
are also grounded. 

The capacitance between the input 
electrode and all other electrodes, ex- 
cept the output electrode, connected 
together is commonly known as the 
input capacitance. The capacitance 
between the output electrode and all 
other electrodes, except the input elec- 
trode, connected together is known as 
the output capacitance. 


Hum and noise characteristics of 
high-fidelity audio amplifier tube types 
such as the 7025 and the 7199 are tested 
in an amplifier circuit such as that 
shown in Fig. 127. The output of the 
test circuit is fed into a low-noise am- 
plifier. The bandwidth of this amplifier 
depends on the characteristic being 
measured. If hum alone is being tested, 
a relatively narrow bandwidth is used 
to include both the line frequency and 
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the major harmonics generated by the 
tube under test. In noise or combina- 
tion hum-and-noise measurements, the 
bandwidth is defined in the registration 
of the tube type. 


AMPLIFIER 


TRUE RMS 
VACUUM - TUBE 
VOLTMETER 


Fig. 127—Test circuit for measuring hum 
and noise characteristics of high-fidelity 
audio-amplifier tubes. 


The amplifier gain is calibrated so 
that the vacuum-tube voltmeter meas- 
ures hum and noise in microvolts refer- 
enced to the grid of the tube under test. 
A pentode can also be evaluated in 
this manner by the addition of a screen- 
grid supply adequately bypassed at the 
tube screen-grid pin connection. Power- 
supply ripple at the plate of the tube 
under test must be negligible compared 
to its hum and noise output. Extraor- 
dinary shielding of both the test socket 
and the associated operating circuit is 
required to minimize capacitances be- 
- tween heater leads and high-impedance 
connections. 

The test-circuit components are de- 
termined by the tube type being tested 
and the type of hum to be controlled. 
Heater-cathode hum can be eliminated 
from the measurement by closing the 
switch S. The circuit can also be made 
more or less sensitive to heater-grid 
hum by increasing or decreasing the 
grid resistance Rg. No circuit changes 
affect the component of magnetic hum 
generated by the tube. 

Grid-No. 2 (Screen-grid) Input is 
the power applied to the grid-No. 2 
electrode and consists essentially of the 
power dissipated in the form of heat 
by grid No. 2 as a result of electron 
bombardment. With tetrodes and pent- 
odes, the power dissipated in the screen- 
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grid circuit is added to the power in 
the plate circuit to obtain the total 
B-supply input power. 

When the screen-grid voltage is 
supplied through a series voltage-drop- 
ping resistor, the maximum screen-grid 
voltage rating may be exceeded, pro- 
vided the maximum screen-grid dissipa- 
tion rating is not exceeded at any 
signal condition, and the maximum 
screen-grid voltage rating is not ex- 
ceeded at the maximum-signal condi- 
tion. Provided these conditions are 
fulfilled, the screen-grid supply voltage 
may be as high as, but not above, the 
maximum plate voltage rating. 


For certain voltage amplifier types, 
as listed in the data section, the maxi- 
mum permissible screen-grid (grid-No. 
2) input varies with the screen-grid 
voltage, as shown in Fig. 128. (This 
curve cannot be assumed to apply to 
types other than those for which it is 
specified in the data section.) Full rated 
screen-grid input is permissible at 
screen-grid voltages up to 50 per cent 
of the maximum rated screen-grid sup- 
ply voltage. From the 50-per-cent point 
to the full rated value of supply volt- 
age, the screen-grid input must be de- 
creased. The decrease in allowable 
screen-grid input follows a curve of the 
parabolic form. This rating chart is 
useful for applications utilizing either 
a fixed screen-grid voltage or a series 
screen-grid voltage-dropping resistor. 
When a fixed voltage is used, it is 
necessary only to determine that the 
screen-grid input is within the bound- 
ary of the operating area on the chart 
at the selected value of screen-grid 
voltage to be used. When a voltage-. 
dropping resistor is used, the minimum 
value of resistor that will assure tube 
operation within the boundary of the 
curve can be determined from the fol- 
lowing relation: 


= Ece (Ecce—Ec2) 

= Pee 

where Rg is the minimum value for 
the voltage-dropping resistor in ohms, 
Ee is the selected screen-grid voltage 
in volts, Ecc2 is the screen-grid supply 
voltage in volts, and Pez is the screen- 
grid input in watts corresponding to Ecs. 


Rg2 
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THIS CURVE ALSO APPLIES TO TYPES 
IN WHICH GRIDS N22 & N24 ARE 
CONNECTED TOGETHER WITHIN THE TUBE 
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Fig. 128—Grid-No. 2 input rating curve. 


Application Guide 
for RCA Receiving Tubes 


; 


In the Application Guide on the 
following pages, RCA receiving tubes 
are classified in two ways: (a) by func- 
tion, and (b) by structure (diode, triode, 
etc.). The functional classification covers 
42 principal types of application, as 
listed below. 

- Tube types are grouped by struc- 
ture under each classification; they are 
also keyed to indicate miniature, octal, 
nuvistor, duodecar, and novar types. 

Triodes are designated as low, 
medium-, or high-mu types on the fol- 
lowing basis: low, less than 10; medium, 
10 or more, but less than 50; high, 50 


or more. Where applicable, tubes are 
designated as sharp-, semiremote, or 
remote-cutoff on the basis of the ratio, 
in per cent, of the negative control-grid 
voltage to the screen-grid voltage (or, 
for triodes, the plate voltage) for cut- 
off, as given in the characteristics or 
typical operation values. These terms 
are defined as follows: sharp, less than 
10 per cent; semiremote, 10 or more, 
but less than 20 per cent, remote, 20 
per cent or more. 

For more complete data on these 
types, refer to the Technical Data For 
RCA Receiving Tubes. 


APPLICATIONS 
1. Audio-Frequency 14. Detectors 29. Noise Inverters 
Amplifiers 15. DC Restorers (Noise Immune Circuits) 
2. Automatic Gain Control 16. Discriminators 30. Oscillators 
Circuits (AGC and AVC) 17. Frequency Dividers 31. Phase Inverters 
3. Bandpass Amplifiers 18. FM Detectors 32. Phase Splitters 
(Color TV) 19. Gated Noise, AGC, and 33. Radio-Frequency 


- Blankers 


Sync Amplifiers 


Amplifiers 


fs 20. Grounded-Grid RF 34. Reactance Circuits 
- @Borst ‘Amplifiers Amplifiers 35. Rectifiers 
Harmonic Generators 36. Regulators (High 


4 

5 

6. Cathode-Drive RF Am- 21. 
plifiers (Grounded-Grid) 22 

7. Chroma Amplifiers 


. Horizontal-Deflection 


Voltage) 


s Circuits 37. Sync Amplifiers 
8. Color Killers" heat 23. Intermediate-Frequency 38. Sync Clippers 
9. Color Matrixing Circuits Amplifiers 39. Sync Separators 
10. Complex-Wave 24. Keyed AGC Amplifiers 40. Tuning Indicators 
Generators 25. Limiters 41. Vertical-Deflection 
11. Converters 26. Mixers—RF Circuits (Oscillator and 
12. Dampers 27. Mixer-Oscillators—RF Amplifier) 


13. Demodulators (Color TV) 28. 


Multivibrators 42. 


Video Amplifiers 


1. AUDIO-FREQUENCY 
AMPLIFIERS 
Voltage Amplifiers 


Medium-Mu Triode with Twin Diode 
° 6BF6 


Medium-Mu_ Triode—Sharp-Cutoff Pentode 


e 6LQ8 e 11LQ8 e 7199} 
Medium-Mu Twin Triode 

e 536 e 7AU7 © 12SN7GTA 
e 6J6A e 9AUT7 e 1936 

© 6SN7GTB e12AU7A 


e Miniature 2 Octal 


+ For high-fidelity equipment 
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Twin Diode—High-Mu Triode 
e 3AV6 e 6BN8 e 12AV6 
e 4AV6 e 6CN7 e 14GT8 
e 6AT6 e 8BN8 e 1I8SFY6A 
e 6AV6 e 12AT6 

Triple Diode—High-Mu Triode 
e 5T8 e 6T8A 

High-Mu Twin Triode 
e 6EU7+ e 12AZ7A e 20EZ7 
© 6SL7GT e 12BZ7 e 7025+ 
e 12AX7AF © 12SL7GT 


High-Mu Triode—Sharp-Cutoff Pentode 
° 6KT8 


Sharp-Cutoff Pentode 


e 3DT6A* ¢ 6DT6A* e 58797 
e 4DT6A* ° 6GX6* e 7543+ 
° SHZ6* ° 6HZ6* 


Power Amplifiers 


Beam Power Tube 


e 5AQ5 © 6L6 ¢ 17CU5/ 
e 5CZ5 © 6L6GCF 17C5 

© 5V6GT © 6V6 e 25C5 

e 6AQ5A © 6V6GTA e 25F5A 

© 6AS5 © 6W6GT e 34GDS5A 
° 6CM6 0 6Y6GA/6Y6G e 35C5 

e 6CUS e 12ZAB5 © 35L6GT 
e 6CZ5 e 12AQ5 e 5S0OB5 

© 6DG6GT e 12CA5 e 50C5 

e 6DS5 e© 12CU5/12C5 o50L6GT 
§ 6GC5 © 12V6GT © 6973+ 

© 6HGS © 12W6GT © 74087 
Beam Power Tube—Sharp-Cutoff Pentode 
+ 6AD10 £6AL11 + 12BF11* 
+ 6BF11* $12AL11 + 17BF11* 
Power Pentode 

© 6BQ5 e 8BQ5 e 35EHS 

° 6BQ5/EL84 « 10BQ5 e 50EHS 

e 6EHS e 12EHS5 e 60FX5 

© 6F6 e 12FX5 e 71897 

° 6GK6 e 25EHS 4 7868+ 

© 6K6GT 

Pentode—Beam Power Tube 
£6310 + 6Z10/6310 $ 13Z10/ 
¢ 6Z10 + 13Z10 13310 


2. AUTOMATIC GAIN CONTROL 
CIRCUITS (AGC & AVC) 


Diode—Remote-Cutoff Pentode 


© 6EQ7 e 12EQ7 

Twin Diode—High-Mu Triode 
e 3AV6 e 6AV6 e 12AV6 
e 4AV6 e 12AT6 e 18FY6A 
e 6AT6 
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Medium-Mu Triode—Sharp-Cutoff Pentode 


e 5AN8 e 6BA8A e 6GH8A 
e 5GH8A e 6BH8 e 8BA8A 
e 6AN8A ° 6CU8 e 8BH8 
e 6AZ8 
High-Mu Triode—Sharp-Cutoff Pentode 
© 6AW8A e 6JV8 e 8JV8 
° 6HF8 e 8SAW8A e 10HFS8 
Sharp-Cutoff Twin Pentode 
e 3BU8 e 6BU8 e 6HS8 
e 4HS8 


3. BANDPASS AMPLIFIER 


(COLOR TV) 

Medium-Mu Triode—Sharp-Cutoff Pentode 

e 5GH8A © 6GH8A © 6HL8 
High-Mu Triode—Sharp-Cutoff Pentode 

e 6AW8A e 6KV8 e 8SAW8A 

e 6KT8 e 6LF8 e 11KV8 
4. BLANKERS 
Medium-Mu Triode—Sharp-Cutoff Pentode 

e 5GH8A e 6GH8A 
Medium-Mu Twin Triode 

° 6FQ7/6CG7 = * 8FQ7/8CG7 e 12BH7A 


e 6GU7 ° 8GU7 


Medium-Mu Triode—Semiremote-Cutoft 
Pentode 


° 6LM8 


High-Mu Triode—Sharp-Cutoff Pentode 
e 6KT8 


5. BURST AMPLIFIERS 


Beam-Deflection Tube 


e 6JH8 

Medium-Mu Triode—Sharp-Cutoff Pentode 
e 5EA8 ° 6EA8 e 19EA8 
e 5GH8A e 6GH8A 

Medium-Mu Triode—Semiremote-Cutoff 

Pentode 

e 6LM8 

Twin Diode—High-Mu Triode 
e 6BN8 e 8BN8 

Sharp-Cutoff Pentode 
e 3JC6A © 4IC6A / ° 6GEW6 
e 4EW6 e SEW6 e 6JC6A 


6. CATHODE-DRIVE RF AMPLI- 
FIERS (GROUNDED-GRID) 


Medium-Mu Triode 
e 6BC4 


ee _ L 


¢ Miniature + Duodecar © Octal 


§ Neonoval 


4 Novar 


+ For high-fidelity 
equipment 


* Dual-control grids 
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Medium-Mu Twin Triode 


e 4BC8 e S5SBK7A ° 6BQ7A 
° 4BQ7A e SBQ7A e 6BS8 
e 4BS8 - e 6BC8 e 6BZ7 
e 4BZ7 ¢ 6BK7B 

High-Mu Triode 
4 2CW4 ¢ 4HQO5 4 6DS4 
4 2DS4 e 6AB4 ° 6HQ5 
° 2HQS5 4 6CW4 4 13CW4 
° 3HQ5 

High-Mu Twin Triode 
e 6DT8 e 12AZ7A e 12DT8 
e 12AT7 


7. CHROMA AMPLIFIERS 


Medium-Mu Triode—Sharp-Cutoff Pentode 
e 5GH8A e 6GH8A 


Medium-Mu Triple Triode 
46MD8 412MD8 


Medium-Mu Twin Triode 


© 6FQ7/6CQ7 *¢ 8FQ7/8CG7 
- © 6GU7 ¢ 8GU7 


e 12BH7A 


8. COLOR KILLERS 


Quadruple Diode 
e 6JU8A e 8JU8A 


Medium-Mu Triode—Sharp-Cutoff Pentode 
e 5GH8A ° 6GH8A 


High-Mu Triode—Sharp-Cutoff Pentode 
© 6KT8 


9. COLOR MATRIXING CIRCUITS 


Medium-Mu Twin Triode 


¢ 6FQ7/6CG7 = * 8FQ7/8CG7 
¢ 6GU7 ¢ 8GU7 


e 12BH7A 


Medium-Mu Triode—Sharp Cutoff Pentode 


¢ S5GH8A ° 6GH8A 


Medium-Mu Triple Triode 
4 6MD8 4 12MD8 


Twin Pentode 


° 6LE8 e 10LE8 e ISLE8 


Quadruple Diode 
e 6JU8A ¢ 8JU8A 

10. COMPLEX-WAVE 

GENERATORS 

High-Mu Twin Double-Plate Triode 
e 12FQ8 

Diode—Sharp-Cutoff, Twin-Plate Tetrode 
e 6FA7 


¢ Miniature © Octal 4 Nuvistor 


4 Novar 
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Diode—Sharp-Cutoff, Three-Plate Tetrode 
° 6KM8 


Medium-Mu Triode—Three-Plate Tetrode 
e 6FH8 


11. CONVERTERS 
Medium-Mu Triode—Sharp-Cutoff Pentode 


e 4KE8 e 6EA8 ° 6U8A/ 
e SEA8 ° 6GH8A 6KD8 
e 5GH8 e 6KE8 ° 9KZ8 
°e SKE8 © 6KZ8 e 19X8 
e 5U8 © 6U8A e 19EA8 
e 5X8 

High-Mu Twin Triode 
e 6DT8 e 12ZAZ7A e 12DT8 
e 12AT7 

Sharp-Cutoff Pentode 
e 3AU6 e 6AU6A ° 18GD6A 
°e 4AU6 e 12AU6 

Pentagrid 
e 6BA7 e 12BE6 e 18FX6A 
© 6BE6 

12. DAMPERS 

Half-Wave (Diode) 
© 6AU4GTA © 6DE4 + 17BE3/ 
© 6AX4GTB © 6DM4A 17BZ3 
4 6AY3B 46DW4A 417BH3A 
4 6BA3 4 6DW4B 417BS3A 
+ 6BE3 © 6W4GT 417CK3 
+ 6BE3/6BZ3 ©12AX4GTB ° 17CT3 
4 6BH3A 412AY3A © 17D4 
4 6BS3A + 12BE3 © 17DE4 
4 6CJ3 412BS3A © 17DM4A 
4 6CK3 412CK3 4 22BH3A 
4 6CL3 412CL3 © 22DE4 

4 6CM3 © 12D4 © 25AX4GTA 
© 6CQ4 © 17AX4GTA 425CM3 
° 6CT3 417AY3A 4 34CM3 
© 6DA4 


13. DEMODULATORS (COLOR TY) 


Medium-Mu Twin Triode 
e 12BH7A 


Medium-Mu Triode—Sharp-Cutoff Pentode 
e 5GH8A e 6GH8A 


High-Mu Twin Triode 
e 12ZAZ7A 


Sharp-Cutoff Pentode 


e SHZ6 °e 6GY6 °¢ 6HZ6 


Pentagrid Amplifier 
e 3BY6 ° 6BY6 
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Twin Pentode 


e 6LE8 e 10LE8 e ISLES 
Beam Deflection Tube é 
e 6JH8 ° 6MES8 
Sharp-Cutoff Twin Pentode 
° 6MK8 
14. DETECTORS 
Diode—Sharp-Cutoff Pentode 
e 5AM8 e 6AM8A 
e 5AS8 e 6AS8 
Diode—Remote-Cutoff Pentode 
e 6CR6 e 12CR6 e 12EQ7 
© 6EQ7 
Twin Diode 
e 3AL5 e 6AL5 e 12AL5 
Twin Diode—High-Mu Triode 
e 3AV6 ° 6BN8 © 12AV6 
© 4AV6 e 6CN7 e 14GT8 
e 6AT6 e 8BN8 ° 1I8FY6A 
e 6AV6 e 12AT6 
Triple Diode 
© 6BJ7 
Triple Diode—High-Mu Triode 
e578 e 618A 
Quadruple Diode 
e 6JU8A e 8SJU8A 
Sharp-Cutoff Pentode 
e 3DT6A* e 5HZ6* © 6GX6* 
e 4DT6A* e 6DT6A* ° 6HZ6* 
© 5GX6* 
15. DC RESTORERS 
Diode—Sharp-Cutoff Pentode 
e 5AM8 ® 6AM8A e 6AS8 
e 5AS8 
Triple Diode 
e 6BJ7 
16. DISCRIMINATORS 
FM 
Twin Diode 
e 3AL5 ¢ 6AL5 e 12AL5 
Twin Diode—High-Mu Triode 
© 6BN8 e 14GT8 
Triple Diode—High-Mu Triode 
e 5T8 ° 6T8A 
Beam Tube 
e 3BN6 ° 4BN6 ° 6BN6 
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Beam Power Tube—Sharp-Cutoff Pentode 


+ 6ALI11 $12AL11 + 17BF11 
+ OBF11 + 12BF11 
Pentode—Beam Power Tube 
+ 6310 + 13Z10 + 17AB10/ 
+ 6Z10 + 13Z10/13310 17AZ10 


£ 6Z10/6310 + 17AB10 


FM Quadrature-Grid 
Sharp-Cutoff Pentode 


e 3DT6A* ° 6DT6A* ° 6G Y6* 
e 4DT6A* © 6GX6* ® 6HZ6* 
e 5HZ6* 
Beam Tube 
e 3BN6 e 4BN6 ° 6BN6 
Horizontal AFC 
Twin Diode—High-Mu Triode 
° 6BN8 ° 8BN8 e 8CN7 
© 6CN7 


17. FREQUENCY DIVIDERS 


High-Mu Twin Double-Plate Triode 
e 12FQ8 


18. FM DETECTORS 
(See 16. Discriminators) 


19. GATED NOISE, AGC, AND 
SYNC AMPLIFIERS 


High-Mu Triode—Sharp-Cutoff Pentode 


e 6KA8 e 8KA8 e 8LC8 
* 6LC8 


Sharp-Cutoff Pentode 
© 6G Y6* 


Sharp-Cutoff Twin Pentode 
e 3BU8 ° 6BU8 

e 4HS8 
Pentagrid Amplifier 


e 3BY6 °e 4CS6 ° 6CS6 
e 3CS6 ° 6BY6 


20. GROUNDED-GRID RF 
AMPLIFIERS 


(See 6. Cathode-Drive RF 
Amplifiers) 
21. HARMONIC GENERATORS 
(See 10. Complete-Wave Generators) 


22. HORIZONTAL-DEFLECTION 
CIRCUITS 


Oscillators 
Medium-Mu Triode—Sharp-Cutoff Pentode 
e 5GH8A ° 6GH8A 


° 6HS8 


e Miniature © Octal 


* Dual-control grids 


t Duodecar 
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Medium-Mu Twin Triode 


© 6FQ7/6CG7 


© 6SN7GTB 
e 7AU7 


¢ 8FQ7/8CG7 


e 9AU7 
e 12ZAU7A 


Amplifiers 


Beam Power Tube 


© 6AUSGT 

© 6AV5GA 

© 6BQ6GTB/ 

6CU6 

© 6CB5A 

© 6CD6GA 

© 6DQS 

4 6GISA 

46GTSA 

© 6GW6/ 
6DQ6B 

4 6JB6A 

4 6JE6A 

4 6)F6 

4 6JG6A 

~ 6JM6A 

4 6JR6 

$ 6JS6A 


4 6JT6A 

4 6JU6 

4 6KM6 

4 6LO6 

4 6LQ6/ 
6JE6C 

© 12AV5GA 

© 12BQ6GTB/ 

12CU6 

A 12JB6A 

4 123T6A 

© 17BQ6GTB 

417GI5A 

417GT5A 

© 171GW6/ 

17GW6B 

4173B6A 

4173G6A 


* 1I2BH7A 
© 12SN7GTA 


+ 17JM6A 

4 173JR6 

4 17JT6A 

4 223F6 

4 223G6 

4 223R6 

4 22KM6 

4 24JE6A 

4 24L06 

4 24LQ6/ 
24JE6B 

© 25AV5GA 

© 25BQ6GTB/ 

25CU6 

© 25CD6GB 

© 25DN6 

+ 31JS6A 


23. INTERMEDIATE-FREQUENCY 
AMPLIFIERS 


‘Medium-Mu Triode—Sharp-Cutoff Tetrode 


e 5CQ8 


¢ 6CQ8 


Medium-Mu Triode—Sharp-Cutoff Pentode 


e SANS 
e 5GH8A 
e 6AN8A 


° 6AZ8 
e 6BH8 
e 6CU8 


° 6GH8A 
¢ 11LQ8 


High-Mu Triode—Sharp-Cutoff Pentode 


° 6AW8A 
e 6GN8 
e 6HF8 
e 6JV8 
e 6KTS 


Sharp-Cutoff Pentode 


e 3AU6 

¢ 3BCS/3CES5 
e 3CB6 

° 3CB6/3CF6 
e 3DK6 

e 3JC6A 

e 3JD6= 

© 4AU6 

e 4CB6 

e 4DE6 

e 4DK6 

e 4EW6 


e SAM8 
e 5AS8 


¢ Miniature 


* Dual-control grids 


- Diode—Sharp-Cutoff Pentode 


e 6KV8 e 10GN8 
e 8AW8A e 1OHFS 
e 8GN8 e 10JA8 
e 8JV8 e 11K V8 
e 4JC6A ° 6DK6 
e 4JD6= ° 6EJ7/ 
e SEW6 EF184 
e 6AG5 ° 6EW6 
e 6AKS5 e 6HS6 
e 6AU6A e 6JC6A 
e 6BCS5 e 6JD6= 
° 6CB6/6CF6 e 12AU6 
¢ 6CB6A e 12AW6 
e 6DC6 e 12DK6 
° 6DE6 e 1I8GD6A 
° 6AM8A e 6AS8 

© Octal 4 Novar 

4 Nuvistor 
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Semiremote-Cutoff Pentode 
e 3BZ6 e 4KT6 ¢ 6HR6 
e 3KT6 e 5GM6 e 6JH6 
© 4BZ6 © 6BZ6 e 6KT6 
e 4EH7 ¢ 6EH7/EF183 ¢ 12BZ6 
° 4GM6 © 6GM6 e 1ISHRG 
e 43H6 
Remote-Cutoff Pentode 
° 6BA6 e 12BA6 e 18FW6A 


Remote-Cutoff Pentode with Diode 
* 6EQ7 ¢ 12EQ7 


24. KEYED AGC AMPLIFIERS 


(See 19. Gated Noise, AGC, and 


Sync Amplifiers) 


25. LIMITERS 


Beam Tube 

e 3BN6 e 4BN6 ° 6BN6 
Sharp-Cutoff Pentode 

e 3AU6 © 6GX6 ° 6HZ6 

e 4AU6 e 6HS6 e 12AU6 

© 6AU6A 

Power Pentode—Beam Power Tube 

$ 6310 £ 13Z10 + 17AB10 
+ 6Z10 £13Z10/13310 + 17AB10/ 
+ 6Z10/6310 17AX10 
26. MIXERS—RF 
Medium-Mu Twin Triode 

e 536 e 636A 

High-Mu Triode 

A 2CW4 A 6CW4 A 13CW4 

© 6AB4 


27. MIXER-OSCILLATORS—RF 


Medium-Mu Triode—Sharp-Cutoff Tetrode 


e 5CL8A e 6CL8A e 19CL8A 

e 5CQ8 ° 6CQ8 
Medium-Mu Triode—Sharp-Cutoff Pentode 

e 4KE8 e 5U8 e 6KE8 

e 5AT8 e 5X8 ° 6KZ8 

e 5B8 e 6AT8A e 6U8A 

e 5BR& ° 6BR8A ° 6X8A 

e 5CG8 e 6CG8A e 9EA8 

e 5EA8 e 6EA8 ¢ 9KZ8 

e 5FG7 e 6FG7 e 9U8A 

e 5KE8 ° 6HB7 e 19EA8 

° 19X8 

High-Mu Twin Triode 

e 6DT8 e 12AT7 e 12DT8 


« Approaches semiremote-cutoff characteristics; 


used in first-if amplifier applications 
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28. MULTIVIBRATORS 


Medium-Mu Triode—Sharp-Cutoff Pentode 
e 5GH8A e 6GH8A 


Medium-Mu Twin Triode 
¢ 6FQ7/6CG7 ¢ 8FQ7/8CG7 e« 12BH7A 


°e 6GU7 ° 8GU7 © 12SN7- 
© 6SN7GTB- e 9AU7 GTA 
e 7AU7 e 12AU7A 
High-Mu Twin Triode 
e 12ZAX7A 


29. NOISE INVERTERS (NOISE 
IMMUNE CIRCUITS) 


High-Mu Triode—Sharp-Cutoff Pentode 


°¢ 6KA8 e 8KA8 ° 8LC8 
e 6LC8 


Sharp-Cutoff Pentode 
© 6G Y6* 


Quadruple Diode 


¢ 6JU8A ¢ 8JU8A 


30. OSCILLATORS 


Radio Frequency—UHF 
Medium-Mu Triode 


° 2AF4B/ ¢ 3AF4A/ 4 6DV4 
2DZ4 3DZ4 ° 6DZ4 
A2DV4 ° 6AF4A 


Radio Frequency—VHF 
Medium-Mu Twin Triode 
e 536 e 6J6A 


High-Mu Triode 
° 6AB4 


Power Triode 
e 6C4 (Class C) 


3.58-MHz (Color TV) 
Medium-Mu Triode—Sharp-Cutoff Pentode 


e SGH8A ° 6GH8A 


High-Mu Triode—Sharp-Cutoff Pentode 
° 6KT8 


Low Frequency, Sweep Type 
Medium-Mu Triode—Sharp-Cutoff Pentode 


e 5AN8 e 6BA8A e 8SAU8 
e 6AN8A ¢ 6BH8 e 8BA8B 
e 6AU8A e 6CH8 e 8BH8 
e 6AZ8 

Twin Diode—High-Mu Triode 
° 6BN8 e 8BN8 e 8CN7 
e 6CN7 

High-Mu Twin Triode 
e 12ZAX7A 


e Miniature © Octal 4 Nuvistor 
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31. PHASE INVERTERS 
Medium-Mu Twin Triode 


° 6FQ7/6CG7 ° 8GU7 e 12BH7A 
© 6GU7 ° 8FQ7/8CG7 o 12SN7- 
© 6SN7GTB © 9AU7 GTA 
e 7AU7 e 12AU7A 

High-Mu Triode—Sharp-Cutoff Pentode 
e 6AW8A e SAW8A e 10GN8 
e 6EB8 e 8EB8 e 10HF8 
° 6GN8 e 8GN8 e 10JA8 
° 6HFS8 


High-Mu Twin Triode 


© 6SL7GT © 12SL7GT e 7025 
e 12AX7A 


Medium-Mu Triple Triode 
+ 6AVI11 


32. PHASE SPLITTERS 
Medium-Mu Triode—Sharp-Cutoff Tetrode 


e 5CQ8 e 6CQ8 
Medium-Mu Triode—Sharp-Cutoff Pentode 
e 5AN8 e 6BA8A e 8BA8A 
° 6AN8A e 6CU8 e 7199 
e 6AZ8 


High-Mu Triode—Sharp-Cutoff Pentode 
© 6AW8A e SAW8A 


33. RADIO-FREQUENCY 


AMPLIFIERS 
Medium-Mu Triode 
e 2BN4A e 6BC4 e 6BN4A 
e 3BN4A 
Medium-Mu Triode—Sharp-Cutoff Tetrode 
e 5CQ8 e 6CQ8 
Medium-Mu Twin Triode 
e 4BC8 e 5BQ7A ° 6BQ7A 
e 4BQ7A e 536 e 6BS8 
e 4BS8 e 6BC8 © 6BZ7 
e 4BZ7 e 6BK7B © 6J6A 
e SBK7A 
High-Mu Triode 
42CW4 e 3ERS 46DS4 
4 2DS84 e 3FH5 e 6ERS 
A 2EG4 e 3GK5 ° 6FHS 
e 2ERS e 3HMS5/3HAS e 6FQS5A 
e 2FHS5 ° 4GK5 e 6GK5 
e 2FQ5A e 6AB4 °e 6HM5/6HAS5 
e 2GK5 46CW4 413CW4 
High-Mu Twin Triode | 
e 6DT8 e 12ZAZ7A e 12DT8 


* Dual-control grids 


) 
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Power Triode 
e 6C4 (Class C) 


Sharp-Cutoff Tetrode 


e 2CY5 ° 6CY5 e 6F V6 

e 3CY5 
Sharp-Cutoff Pentode 

e 3AU6 © 4DE6 e 6CB6A 
“© 3BC5/3CE5 « 6AG5 e 6DC6 

° 3CB6 e 6AK5 ° 6DE6 

© 3CF6 e 6AU6A e 12AU6 
e 4AU6 e 6BC5 e 12AW6 
e 4CB6 ° 6BH6 e 18GD6A 
Remote-Cutoff Pentode 

e 6BA6 e 12BA6 e 18FW6A 
° 6BJ6A 
Remote-Cutoff Pentode with Diode 

e 6EQ7 e 12EQ7 


34. REACTANCE CIRCUITS 
Medium-Mu Triode—Sharp-Cutoff Pentode 


e 5AN8 ° 6AZ8 e 6CU8 
e 6AN8A e 6BA8A e 8BA8A 
Twin Diodes—High-Mu Triode 
© 6CN7 e 8CN7 
High-Mu Triode—Sharp-Cutoff Pentode 
e 6AW8A e 8AW8A 


35. RECTIFIERS 


Power-Supply Types—Vacuum 
Half-Wave (Diode) 


e 35W4 e 36AM3B e 50DC4 
© 35Z5GT 

Full-Wave (Twin Diode) 
© 3DG4 o 5V3A e 6CA4 
© 5SAS4A © 5V4GA e 6X4 
45BC3A © 5Y3GT © 6X5GT 
© 5D34 © 5Z4 e 12X4 
© 5U4GB 


High-Voltage Types (For rf-rectifier or 


pulsed low-current applications)— 


Vacuum 
Half-Wave (Diode) 
e 1BC2 e 1V2 e 2BJ2 
© 1G3GT/ e 1X2B © 3A3A 
1B3GT e 1X2B/1X2A © 3CA3 
© 1K3/133 © e 2AV2 


36. REGULATORS (HIGH VOLT- 


Age) ‘ 
Beam Triode 
© 6BK4B © 6LI6 


e Miniature © Octal 4 Novar 
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Beam Power Tube 


46K V6 417K V6 


37. SYNC AMPLIFIERS 


Medium-Mu Triode—Sharp-Cutoff Pentode 


e 6AU8A e 6CX8 e 8CX8 
e 6AZ8 e 8AU8 
Medium-Mu Twin Triode 
° 6FQ7/6CG7 =» 8FQ7/8CG7 e 12AU7A 
e 7TAU7 © 9AU7 


{ High-Mu Triode with Twin Diode 


e 6CN7 e 8CN7 
High-Mu Triode—Sharp-Cutoff Pentode 


¢ 6AW8A e 6JV8 e 8JV8 
e 6HF8 e SAW8A e 1OHF8 


High-Mu Twin Triode 
e 12BZ7 


38. SYNC CLIPPERS 
Medium-Mu Triode—Sharp-Cutoff Tetrode 
e 5CQ8 e 6CQ8 


Medium-Mu Triode—Sharp-Cutoff Pentode 


e 5AN8 ¢ 6AZ8 e 8AU8 
e 6AN8A e 6CU8 e 8CX8 
¢ 6AU8A e 6CX8 


High-Mu Triode—Sharp-Cutoff Pentode 


° 6AW8A ° 6HF8 e 8JV8 
° 6EB8 e 6JV8 e 10GN8 
e 6GN8 e 8SAW8A e 10OHF8 
° 6GWS8/ e 8EB8 e 10JA8 
ECL86 e 8GN8 

High-Mu Twin Triode 
e 12BZ7 

Sharp-Cutoff Twin Pentode 
e 3BU8 ° 6BU8 e 6HS8 
e 4HS8 

Pentagrid Amplifier 
e 3BY6 ° 4CS6 e 6CS6 
e 3CS6 ° 6BY6 


39. SYNC SEPARATORS 
Medium-Mu Triode—Sharp-Cutoff Tetrode 
e 5CQ8 e 6CQ8 
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Medium-Mu Triode—Sharp-Cutoff Pentode High-Mu Triode—Low-Mu Triode 
° SANS ° 6CU8 ° 6LQ8 ° 6CY7 4 6GF7A ° 11CY7 
° SGH8A ° 6CX8 ° 8AU8 ¢ 6DR7 © 6GL7 e 13DR7 
¢ 6AN8A e 6GH8 ° 8CX8 e 6EA7 ° 10DR7 © 13EM7 
° 6AU8A ° 6GH8A ° 11LQ8 © 6EM7 © 10EM7 4 13FD7 
¢ 6AZ8 ° 6HL8 4 6FD7 4 10GF7A 4 13GF7A 
Medium-Mu Twin Triode High-Mu Triode—Beam Power Tube 
© 6FQ7/6CG7 +°8FQ7/8CG7_ _« 12AU7A “ 6KY8A “ ISKY8A 
¢ 7AU7 ° 9AU7 Dual Triode 
© 6EM7 46GF 13E 
Twin Diode—High-Mu Triode “on woe! 
© 6CN7 ¢ 8CN7 
High-Mu Triode—Sharp-Cutoff Pentode Amplifiers 
2 6AW8A ° 6KV8 ° 8KA8 Low-Mu Triode 
° 6EB8 e 6LC8 e 8LC8 ° 12B4A 
° 6GN8 e¢ 8SAWS8A e 10GN8 
e 6HF8 e SEBS ° 10OHFS8 Medium-Mu Triode 
° 6JV8 e 8GN8 e 10JA8 ° 6S4A 
° 6KA8 ° 83V8 e 11KV8 
° OKTS Beam Power Tube 
© 5AQ5 ° 6EMS5 12AQ5 
High-Mu Twin Triode tee ° GHRS saetoge 
e 12BZ7 © 5V6GT © 6JQ6# © 12V6GT 
° 6AQS5A © 6V6 © 173Q6# 
: ° 6CM6 0 6V6GT ° 25306# 
Sharp-Cutoff Twin Pentode © 6CZ5 ° SEM5 Q 
e 3BU8 e 6BU8 ° 6MK8 
° 4HS8 ° 6HS8 Power Pentode 
; I © 6K6GT 
Pentagrid Amplifier 
° 3BY6 ° 4CS6 ° 6CS6 
e 3CS6 ° 6BY6 
42. VIDEO AMPLIFIERS 
Medium-Mu Triode—Sharp-Cutoff Pentode 
40. TUNING INDICATORS ¢ SANS ° 6BH8 ¢ 8AU8 
Indicator with Triode Unit ° SGHSA ° 6CU8 * SBA8A 
¢ 6AN8A ° 6CX8 ¢ 8BH8 
6ES ° 6AU8A ° 6GH8A e 8CX8 
© 6AZ8 ¢ 6HL8 e 11LQ8 
Twin Indicator Units ° 6BA8A ° 6LQ8 
2 GAF6G High-Mu Triode—Sharp-Cutoff Pentode 
° 6AW8A ° 6KV8 ¢ 8JV8 
e 6EB8 * 6LF8 ¢ 10GN8 
° 6GN8 ° SAW8A ° 10HF8 
41. VERTICAL-DEFLECTION ¢ 6HFS8 e 8EB8 e 10JA8 
CIRCUITS ¢ 6JV8 ¢ 8GN8 e 11KV8 
° 6KTS8 
Oscillators and Amplifiers (Combined) 
Medium-Mu Triode—Low-Mu Triode Sharp-Cutoff Pentode 
° 6DE7 e 10DE7 ° 13DE7 e 3JC6A ° 6K Y6 °e 11HM7 
§ 6EW7 § 10EW7 ¢ 4JC6A ° 7KY6 ¢ I2BY7A 
© 6JC6A ° 7KZ6 § 12HG7 


° 6CM7 ° 8CM7 ° 8CS7 ° SAMS ° 6AM8A ° 6AS8 

© 6CS7 © SAS8 
Medium-Mu Twin Triode Power Pentode : 

© 6FQ7/6CG7_ = * 8FQ7/8CG7 © 6AG7 ° 6CL6 ° 6GK6 
i eee 
e Miniature © Octal 4 Novar # With an integral diode 


§ Neonoval 


- 107 


Technical Data 
for RCA Tube Types 


HIS section contains technical descriptions of RCA tubes used in standard 

broadcast, FM, and television receivers, in audio amplifiers, and in many 
other diverse applications. It includes detailed data on current types, includ- 
ing characteristics curves in many cases. Essential information on types 
intended primarily for replacement use and on discontinued types in which 
there may still be some interest is given in chart form at the end of the 
section. Characteristics charts for RCA television picture tubes for replace- 
ment use and for RCA voltage-regulator and voltage-reference tubes are 
given in the following section. 

In choosing tube types for the design of new electronic equipment, the 

- designer should refer to the Application Guide for RCA Receiving Tubes in 

the pages immediately preceding this section. 

Tube types are listed in this section according to the numerical-alphabeti- 
eal-numerical sequence of their type designations. For Key: Basing Dia- 
grams, see inside back cover. 


Refer to chart at end of data section. 0Z4 


<i FULL-WAVE GAS RECTIFIER OZ4A 

Metal type used as a power rectifier in equipment with 

vibrator-type power supplies. Outlines section, 2A; re- 

>) quires octal socket. This tube, like other power-hand- 
N¢ ling tubes, should be adequately ventilated. 


Full-Wave Rectifier 
MAXIMUM AND MINIMUM RATINGS (Design-Center Values) 


PReaksinverse- Plate Voltage (Per Plate)... 2.0.2. cise nese ese 880 max volts 

Peak Starting-Supply Voltage (Per Plate) ....................... 3004 min volts 

Peakmeiatescurrent (rer Plate)ee ey. aoe el. Saleem he: «sheet earner bus 330 max mA 
110 max mA 

PEC RECTED ULC UIT TON Git arenas ore ree esate he chahe ele ee Gunn ausreielohere ie { S04 mit A Al 

TYPICAL OPERATION WITH VIBRATOR-TYPE POWER SUPPLY 

AND CAPACITOR INPUT TO FILTER 

Reakebiatemoupplys voltage (Per Plate)? . 2.6. .c pc 0sndee tie cannes 440 volts 

Pee ort REO EMEC TACT LOY ie ha en einsisuiny aac ty aompden ohiov aaa oot ol st ruattolish at Svwhensdokasie aroten's 8 uF 

Total Effective Plate Supply Impedance (Pex Plate) .............. 600 ohms 

DOsOutputeace tnput to Filter? oh. ee Pi Ee Baca hel bes 310 volts 

PAGO UC OU te ONKEN E.'s: cuore ied. chara Eben chevelle Loyal pease nehah er etiorapiin arent 100 mA 

CHARACTERISTICS 

Tube Voltage Drop for current of 110 mA (Per Plate) ............ 24 volts 

MINIMUM CIRCUIT VALUE 

Total Effective Plate-Supply Impedance (Per Plate) .............. 300 ohms 


4 Absolute value. Under no circumstances should the tube be operated below the value shown. 
t Open-circuit voltage (flat portion of transformer voltage wave). 


Refer to chart at end of section. OZ4G 
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1A3 Refer to chart at end of section. 
1A4P Refer to chart at end of section. 
1TA5GT Refer to chart at end of section. 
1A6 Refer to chart at end of section. 
1A7GT Refer to chart at end of section. 
TAC5 Refer to chart at end of section. 
HALF-WAVE et 
TAD2 VACUUM RECTIFIER o ! ‘e 
Duodecar type used as a rectifier in high-voltage pulse ‘°(@ Ou 
circuits of color and black-and-white television receiv- c® en 


ers. Outlines section, 9A; requires duodecar 12-contact 
socket. Socket terminals 4 and 10 may be used as tie ve 
points for components at or near filament potential. For 
high-voltage and X-ray safety considerations, refer to 


type 1G8GT/1B3GT. 12DQ 
Kilament. »Voltage, (ae/de). = s...8s6ccad hates Bee Se et ae 1.25 volts 
Filament Current, 1. RSA. aE ah oe ee ee ees oe 0.2 ampere 
Direct Interelectrode Capacitance (Approx.) : 

Plate: to’ Filaments %.43).22), 5 5+ oe ee eee oe 1.6 pF 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Feak ‘Inverse’ Plate. Voltage# 9.0.58 iss coe lee eee ee 260008 volts 
Peak Pilate Current: ee ier 0 ee eee ee OY eda: tae Ceanaa 50 mA 
Average’ PlajeiCurrent: 2.00.5). 0.< deli oom eieh oe base ee 0.5 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA .................... 225 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds) 
" The de component must not exceed 22000 volts. 


1TAD5 Refer to chart at end of section. 
TAX2 Refer to chart at end of section. 
HALF-WAVE P 
TAY2 VACUUM RECTIFIER 


Miniature type used to supply high voltage to the anode 
of the picture tube in television receivers. Outlines sec- 


tion, 33A; requires 2-contact socket. For high-voltage * : 
and X-ray safety considerations, refer to type 1G3GT/ 
1B3GT. 
Filament. Voltage; (ac/de) 2 STRUE,. REO SN... POLS BOTARG er 1.25 volts 
Filament’ Gurrent- 1 7c uy 1s oe ne re ae ee 0.2 ampere 
Direct Interelectrode Capacitances: 

Plate to Filament ey ii eo ee ao See We theme 1.4 pF 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak: Inverse. Plate Voltaged#: 53-0... (eo: SA, DL 38, deel 26000* volts 
Peak) Plate Current te) oon docs Jeet kee te ee tr 50 mA 
Axernge: Plate, Cusrenti: (Co Genes eee ee a al a ia 0.5 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7mA .................... 75 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
* The de component must not exceed 22000 volts. 


TECHNICAL DATA 109 


Refer to chart at end of section. 1B3GT 
Refer to chart at end of section. 1B4P 
Refer to chart at end of section. 1B5/25S 
Refer to chart at end of section. 1B7GT 
HALF-WAVE. 
VACUUM RECTIFIER T BC2 


Miniature type used as a rectifier in high-voltage 
pulse circuits of black-and-white television receivers. 
Outlines section, 7E; requires miniature 9-contact 
socket. Socket terminal 7 may be used as a tie point for 
components at or near filament potential. For high- 
voltage and X-ray safety considerations, refer to type 


9RG 1G3GT/1B3GT. 
HUIRETIEMVIO IEA TOC AC/ AC) 6 recy. tte e + Ditis ed seh eodh uel Aotoltnle qMencn + 21 loyma® 1.25 volts 
PPReRT TORT COS ET CNT Ge een erect ne cic, Pec ere eke orc GE Saye evs uate eae’ Sores 0.2 ampere 
Direct Interelectrode Capacitance: 
Pa CUCM IEE MTOIYG es betes chai clciny a toleisiay a Dkde SHAG) do rait ances ola ake s ele vers 1 pF 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Realmiiversespiate, VOltavEH! fo ok we cS kn podiwaiesioe sain ws caste 6 18000¢ volts 
ees TETP Pas Sarria S001 agi eg ea gn 45 mA 
iver ay OME IAT MOUTTeNE  . chs laces os bil os cyte 4p cade oidepavas) sel eee s Thay 0.5 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA .................... 80 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
¢ The de component must not exceed 15000 volts. 


HALF-WAVE 
VACUUM RECTIFIER 1BH2 


Miniature type used as a high-voltage rectifier to sup- 
ply power to the anode of the television picture tube. 
Outlines section, 7G. Filament pins 1 and 5 have solder 
lugs to eliminate the need for a tube socket. For high- 
voltage and X-ray safety considerations, refer to type 
1G3GT/1B3GT. Heater: volts (ac/dc), 1.25; amperes, 
0.2. 


Flyback Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peaicminverse selate VOItAZEH foresee erote eo w sro toler a onl elepate ls ol ve aleleiotere’s 180004 volts 
Re IR ACIIT VON G) ce ifo Evol shel WAT ste heie ay oe tor eatin’ ohatel a Mialiond ane pole sae 45 mA 
eer avemer inte Current | 0. cei steht etccclivighs sie bom, ated al anes Ole oy Seeyarers 0.5 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 MA .................-. 80 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
4The de component must not exceed 15000 volts. 


Refer to chart at end of section. 1C5GT 
Refer to chart at end of section. 1C6 
Refer to chart at end of section. 1C7G 
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1D5GP 3 
ID5GT Refer to chart at end of section. 
1D7G Refer to chart at end of section. 
1D8GT Refer to chart at end of section. 
TDN5 Refer to chart at end of section. 
1TE5GP Refer to chart at end of section. 
1E7GT Refer to chart at end of section. 
1E8 Refer to chart at end of section. 
1F4 Refer to chart at end of section. 
1F5G Refer to chart at end of section. 
1F6 Refer to chart at end of section. 
1F7G Refer to chart at end of section. 
‘@ -) (6). 
1G3GT/ sees aco Ke 
1B3GT VACUUM RECTIFIER S 
Glass octal type used as a rectifier in high-voltage : CRO 
pulse circuits of color and black-and-white television C) 2 
receivers or as a rectifier in a high-voltage rf-operated a - 
power supply. 3C 
Pilament*Voltage «(ae/de)y'\ S40 Oho OT, Ey, Soe 125% volts 
Filament \Ourrentie ees nk auckaaet Dar et Bk og ee 0.2 ampere 
Direct Interelectrode Capacitance (Approx.) : 
Plate tei Filament: and Internal Shield ©7°"". to 13 pF 


* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 
1.45 volts. 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak, InversesPiate -Voltageds (ec gich np es oe excimer oes ee 26000* volts 
Peak" Plate*Currenty "bo i 4s get, Gah ale Se eeeere s i S 50 mA 
AveragenPlate'Currentj) 92%), clit sated Teeter Wire) 0.5 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7mA .................... 100 volts 


Radio-Frequency Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse Plate Voltage: 0.0 5.5. gin? enisece Bk eects 33000 volts 
Peak Plate Current 1 BER CEMETES, COA Mery eve’ rho PEl AOL SRD POC a MOC IE EN A MNS GEIR" 35 mA 
Average’. Platen@arrent sys oon tue Cae ee baa mA 
Frequency ;Rangego£ Supply :Veltage ...............°......../.1. 1.5 to 100 kHz 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
* The de component must not exceed 22000 volts. 


Installation and Application 


Type 1G83GT/1B3GT requires an octal socket. Plate connection is cap at 
top of bulb. Socket terminals 1, 3, 4, 5, 6, and 8 may be connected to socket 
terminal 7 or to a corona shield which is connected to socket terminal 7. 
Socket terminals 4 and 6 may be used as tie points for components at or 
near filament potential. This type may be supplied with pins 1, 4, and/or 6 
omitted. Outlines section, 14B. 
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The high voltages at which the 1G3GT/1B3GT is operated are very 
dangerous. Great care should be taken during the adjustment of circuits. 
The tube and its associated apparatus, especially all parts which may be at 
high potential with respect to ground, should be housed in a protective en- 
closure.’ The protective housing should be designed with interlocks so that 
personnel cannot possibly come in contact with any high-potential point in 
the electrical system. The interlock devices should function to break the 
primary circuit of the high-voltage supply when any gate or door on the 
protective housing is opened, and should prevent the closing of this pri- 
mary circuit until the door is locked again. 

It should be noted that high voltages may appear at normally low- 
potential points in the circuit as a result of capacitor breakdown or incorrect 
circuit connections. Therefore, before any part of the circuit is touched, the 
power-supply switch should be turned off and both terminals of any capaci- 
tor should be grounded. 

Operation of the 1G3GT/1B3GT with a plate voltage above approxi- 
mately 16000 volts (absolute value) results in the production of X-rays 
which can constitute a health hazard on prolonged exposure at close range 
unless the tube is adequately shielded. Relatively simple shielding should 
prove adequate, but the need for this precaution should be considered. 


Refer to chart at end of section. 1G4GT 
Refer to chart at end of section. 1G5G 
Refer to chart at end of section. 1G6GT 
Refer to chart at end of section. 1H4G 
Refer to chart at end of section. 1H5GT 
Refer to chart at end of section. 1H6G 
Refer to chart at end of section. 1J3 

Refer to chart at end of section. 1J5G 

Refer to chart at end of section. ed 
Refer to chart at end of section. 1K3 

VACUUM RECTIFIER L K3/1 J3 


Glass octal type used as a rectifier in high-voltage 
pulse circuits of black-and-white television receivers. 
Plate connection is cap at top of bulb. Socket terminals 
1, 3, 4, 5, 6, and 8 may be connected to socket terminal 
7 or to a corona shield which is connected to socket 
terminal 7. Socket terminals 4 and 6 may be used as 
tie points for components at or near filament potential. 
Outlines section, 14B; requires octal socket. For high-voltage and X-ray 
safety considerations, refer to type 1G3GT/1B3GT. 


Hnewentevoitave. (ac/dc)e Toe see A OO. 125 volts 
Filament Current Fe a OR eer ct a TEE ITE Ftd tA RE SS DBT Ney | 0.2 ampere 
Direct Interelectrode Capacitance (Approx.): 

Plate to Filament and Internal Shield ........................ 1.6 pF 


* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 
1.45 volts. 
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Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak .InversegPlate Voltage#...2. ..-%. t3bie fas Meine Le 26000¢ volts 
Peak* Piste’ Current, og. oe ee ee ee 50 mA 
Average; Plate Oartentiiht & . DATURA. 20 POLS erste’ Se 0.5 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA .................... 225 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
¢ The de component must not exceed 22000 volts. 


1L6 Refer to chart at end of section. 
1LA4 Refer to chart at end of section. 
1LA6 Refer to chart at end of section. 
1LB4 Refer to chart at end of section. 
1LC5 Refer to chart at end of section. 
1LC6 Refer to chart at end of section. 
1LD5 Refer to chart at end of section. 
1LE3 Refer to chart at end of section. 
1LG5 Refer to chart at end of section. 
1LH4 Refer to chart at end of section. 
ILN5 Refer to chart at end of section. 
IN2A Refer to chart at end of section. 
IN5GT Refer to chart at end of section. 
IN6G Refer to chart at end of section. 
IP5GT Refer to chart at end of section. 
1Q5GT Refer to chart at end of section. 
1R5 Refer to chart at end of section. 


1S2A/DY87 —vacuy, ORE uInIES 


Miniature type used in high-voltage, low-current appli- 
cations in television scanning circuits. Outlines section, 
7F; requires miniature 9-contact socket. Socket termi- 
nals 3 and 7 may be used as tie points for components 
at or near heater potential. For high-voltage considera- 
tions, refer to type 1G3GT/1B3GT. 

Heater Voltage (ac/dc) ......... ek cdce ee iat ee bcd IO ED 1.4 volts 
Heater: Corrent ies: p me...) hie Pegs evil Pos: eens ole ieeediea 0.55 ampere 


Direct Interelectrode Capacitance: 
Plate ‘to cathode “and: heaters. - 8.5 aaa) yo a ee 1.8 pF 
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Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


Henkminversemsriate VOIAZEH «sisi di cd cdcs vi ce wesw uss ceee Sow 22000 volts 
EH IETOMCUITent .o)2ube aces ayes anu neta eed, Ae S Se 40 mA 
Pastas ta COMO RT POT Gn a5 5 alessio do a apt. 3, is eu & sachoatabruoaye oehe, bE aomiche 0.8 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA .................... 100 volts 


# Pulse duration must not exceed 10% of a horizontal scanning cycle (10 microseconds). 


Refer to chart at end of section. 184 
Refer to chart at end of section. 185 
Refer to chart at end of section. 1T4 

Refer to chart at end of section. 1T5GT 

Refer to chart at end of section. 1T6 

Refer to chart at end of section. 1U4 

Refer to chart at end of section. 1U5 

Refer to chart at end of section. IV 

HALF-WAVE — T V2 


VACUUM RECTIFIER 


Miniature type used as a doubler in high-voltage pulse 
rectifier circuits of black-and-white television receivers 
and as a focus rectifier in color television receivers. 
The very low power required by the filament permits 
the use of a rectifier transformer having small size and 
light weight. Outlines section, 6B; requires miniature 
9-contact socket. 


Milter CamV OLAS Gr ar (AC) rants rieee See MAUS,» Pe Ee Bh iol NS 0.6258 volt 
GT Pea Tier ei WUE HO INGER? oo A scene a ohh shone ns ORG Gs v's oh 4, lis nb assis oes RENE 6. Banton 0.3 ampere 
Direct Interelectrode Capacitance: 

latemtomriuament <(Approx.)it.is> wate chies bala cee 0.8 pF 


* Under no circumstances should the filament voltage be less than 0.525 volt or greater than 
0.725 volt. 


Pulsed Rectifier 
For operation in a 525-line, 30-frame . system 
MAXIMUM RATINGS (Design-Maximum Values) 


Renkaminversem EnaAvemny O1LALCH | Bhi.) sedate tes Ane aetna. » daicaras heme 8250¢ volts 
ee ACCME ERE TIU cy oon Vass cates 3) ot sie S etiaalcde ashen uohigis ion ibodaved b Matene 11 mA 
Venn Cmm a atOmOITEren tans c cise ceslais ins cesv lolcats se ous AAs eee 0.6 mA 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
¢ The de component must not exceed 7000 volts. 


Refer to chart at end of section. 1TX2A 


HALF-WAVE 1X2B 
VACUUM RECTIFIER 1X2B/1X2A 


Miniature type used as a rectifier in high-voltage pulse 
circuits of black-and-white television receivers and as a 
focus rectifier in color television receivers. Outlines 
section, 7A; requires miniature 9-contact socket. Socket 
terminals 3 and 7 may be used as tie points for com- 
ponents at or near filament potential. For high-voltage 
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and X-ray safety considerations, refer to type 1G3GT/1B8GT. 


Filament Voltage (ac) * 27250" 23ie suh-ste Pay eee 1.25* volts 
Filament Current why dy aig hae Wile Cama tae Pe ba BPD Sy Re oe cE OO So 0.2 ampere 
Direct Interelectrode Capacitance: 

Plate to Filament and Internal Shield (Approx.) ............ Ii" pF 


* Under no circumstances should the filament voltage be less than 1.05 volts or greater than 
1.45 volts. 
Pulsed Rectifier 


For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse Plate: Voltage 250.) o0 aan aine ee ee 220008 volts 
Peak: Plates Current) oi 5575.05 0 0 ieee alee eae 45 mA 
Average’ Plate’ Current’. c5:0s oo)... ee ee 0.5 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7mA .................... 100 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
¢ The de component must not exceed 18000 volts. 


2A3 Refer to chart at end of section. 

2A5 Refer to chart at end of section. 

2A6 Refer to chart at end of section. 

2A7 Refer to chart at end of section. 

2AF4A Refer to chart at end of section. 

2AF4B Refer to chart at end of section. 
2AF4B/2DZ4 Refer to type 6AF4A. 


2AH?2 HALF-WAVE 


VACUUM RECTIFIER 


Duodecar type used as a rectifier in high-voltage pulse 
circuits of black-and-white television receivers. Out- 
lines section, 9A; requires duodecar 12-contact socket. 
Socket terminals 4 and 10 may be used as tie points 
for components at or near heater potential. For high- 
voltage and X-ray safety considerations, refer to type 
1G3GT/1B3GT. Heater: volts (ac/dc), 2.5; amperes, 0.3. 
Pulsed Rectifier 


For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peale Inverse) Plate vy oltawe# =. foc ORL er. LL a a 30000¢ volts 
Eeak':' Plate) Cureent’).4¢ 0. 22. trae oe ee a raeus cuir ae ate ae ee 80 

Myerage Plate: Cement) ic, ae pene Gen tr ena ice eee 1.5 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA .................... 100 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
° The de component must not exceed 24000 volts. 


2AS?2 HALF-WAVE 8 ack 


VACUUM RECTIFIER 


Duodecar type used as a rectifier in high-voltage pulse 
circuits of black-and-white television receivers. Outlines 
section, 9B; requires duodecar 12-contact socket. Socket 
terminals 4, 7, and 10 may be used as tie points for 
components at or near heater potential. For high-volt- 
age and X-ray safety considerations, refer to type 
1G3GT/1B3GT. Heater: volts (ac/dc), 2.5; amperes, 0.33. 
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Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Pentetiversemi late’ VOUACCH stores ocd. wore cians os vac Sa ceeewes caus 30000¢ volts 
TET, [EIT RS GIT ee 0h mii SI Me aga la ah Ve ie 80 mA 
ASKER RD. JE CURR en a A a ane eect 1.5 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA .................. 100 volts 


# Pulse duration must not exceed 15% of a horizontal seanning cycle (10 microseconds). 
e The de component must not exceed 24000 volts. 


HALF-WAVE 
VACUUM RECTIFIER 2AV2 

Miniature type used as a high-voltage, low-current 
pulse-operated focus rectifier in color television re- 
ceivers. The filament of the tube can be operated 
directly across the filament winding of the horizontal- 
output transformer without a series voltage-dropping 
resistor. Outlines section, 6B; requires miniature 9- 
contact socket. 


Bato tepotrtme VOTES (RC) oo OF lt 8 oo ni tipg cts ded RE Bh ata. See Bae SSS « Se Oe 1.8 volts 


isiliwenvernin  OUUO Srey a PS cd ia aaa eet ese nIA oe, ANE eka an 0.225 ampere 
_ Direct Interelectrode Capacitance (Approx.): 
Pigtesro amaanent tad n\n tee ty teh. unteesiiswer. veh. . sree: 0.8 pF 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Prenmenverse trate VYoltagvey:.: 6 cic. See he ee ek ee eee 8250** volts 
IO COMNCITTONt |... oe hs ee a hee ce ee kel ee lednn Dee 50 mA 
ume EEE CPT ONG oF. 8c, Lier ee ee Uy ene ean es 0.6 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 1 mA .................... 20 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


** Under no circumstances should this absolute value be exceeded; the de component must 
not exceed 7000 volts. 


Refer to chart at end of section. 2B7 


HALF-WAVE 
VACUUM RECTIFIER 2BJ2 
Miniature type used as a rectifier in high-voltage pulse 
circuits of transistorized black-and-white television re- 
ceivers. Outlines section, 7A; requires miniature 9- 
contact socket. Socket terminals 3 and 7 should not be 


used as tie points for external-circuit connections. For 
high-voltage and X-ray safety considerations, refer to 


9RT type 1G8GT/1B3GT. 

CATermVOICAge M(AC/OC) 1 was kes neds se ost obi deo oO Meas shee ce ta eee 2.3 volts 
ERC OMOTMMBOOUIETOINCE Bey. ccc. Se ee ee EE Se he ee 0.3 ampere 
Direct Interelectrode Capacitance: 

Plate to Cathode, Heater, and Internal Shield ................ 1 pF 

Pulsed Rectifier 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 
Mennweauerse late Voltage#<. «oat ss ON ke hee dle 20000 volts 
Peake ACM UTYETIE b> Bcc on ners eae tae he ae taca in hee hee de aucas ad ahe oe 80 mA 
FAV CLAe PEA LC ae OUTTONG Fs. ais hicie Cae he TO hhh Maleudes 4 1 mA 
CHARACTERISTICS, Instantaneous Value 
Tubeswv oltace Drop: for plate’ current’ of 7° mA oo er 80 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
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2BN4 
2BN4A 
2CWw4 
2CY5 
2DS4 
2DV4 
2DZ4 
2E5 


2EG4 
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Refer to chart at end of section. 
Refer to type 6BN4A. 
Refer to type 6CW4. 


Refer to type 6CY5. 
Refer to type 6DS4. 
Refer to type 6DV4. 


Refer to chart at end of section. 


Refer to chart at end of section. 


HIGH-MU TRIODE 


Nuvistor type used as a grounded-cathode, neutralized 
rf amplifier in vhf tuners of television and FM re- 
ceivers. Outlines section, 1; requires nuvistor socket. 


Heater Voltage (ac/dc) ...... 
Phen ter ‘Ou vvend’ 4 rials 8 cco e ss eka Oey ee A Re ae 


Direct Interelectrode Capacitances (Approx.) : 


Grid to Plate 


Grid to Cathode, Heater, and Shell ....................0...... 
Plate to (Cathode,, Heater, and. Snell. 40... See 
Plate’ to” Cathode!) 2") 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 
Plate Supply Voltage ........ 
ElalG,.. V COMBE Gun. cane sees a ce hte oe te Oe en nn nee 


Grid Voltage: 


Negative-bias value ...... 
Peak or de positive value 


Plate Dissipation 
Cathode Current 


PLATE MILLIAMPERES 


PLATE VOLTS 92CS-N209T! 


INDEX=LARGE LUG 
@=SHORT PIN—IC 


12AQ 
1.7 volts 
0.6 ampere 
8 seconds 
+100 volts 
0.92 pF 
4.3 pF 
1.8 pF 
0.18 pF 
1.6 pF 
300° volts 
135 volts 
55 volts 
0 volts 
5 watts 
15 mA 


> si. 2 
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Typical 

CHARACTERISTICS AND TYPICAL OPERATION Characteristics Operation 
igtemismpolue VOILAZC ws. a.cclstrigeinis J hig dr gears. GK ob wes 110 70 volts 
Gere SUD  VOLERDO! 0. oe se eae le te ea Beco eee — 0 volts 
SERIES IRS PICESISCOR. cc... Gime gn wesw olen eye ee Beer th 130 -~ ohms 
(SUSE (SST DS OS ce: MS Si i aa aR Sa Ae Pee SR TE —- 47000 ohms 
AmTCACION HACtOe o. Sci da vice oS ce Apa Mees Spy ose Fa, es 63 68 
Ipintesvesiscance. (ADDIOX.) Ua. ccc bec wtla cee alee. sae 7000 5440 ohms 
mransconcuctance:).. Wik Bin). neem ck sed ake «eG es 9000 12500 umhos 
Grid Voltage (Approx.) for plate current of 100 vA .. —5 —- volts 
Grid Voltage (Approx.) for plate current of 10 uwA .. —6.8 ae volts 
Pate MORNE elG re ke sie SO un, gb od eae eek 6.5 7 mA 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance :" 

uate -DIaSe ODETTE LIOR 14 os, eieta ork ele ue nak spd allgede Se av agenalets bb's Dee, megohms 

MAEMO esDIASs Operation =... 7. cae BETS eee. cee bee es 0.5 megohm 


nee 4 plate supply voltage of 300 volts may be used provided that a sufficiently large resistor is 
used in the plate circuit to limit the plate dissipation to 1.5 watts under any condition of 
operation. 


= For operation at metal-shell temperatures up to 135° C. 


Refer to chart at end of section. 2EN5 
Refer to type 6ER5. 2ER5 
Refer to type 6FH5. 2FH5 
Refer to type 6FQ5A. 2FQ5A 
Refer to type 6FS5. 2FS5 

Refer to type 6GK5. 2GK5 
Refer to type 6GU5. 2GU5 
Refer to type 6HA5. 2HAS5 
Refer to type 6HQ5. 2HQ5 - 

Refer to chart at end of section. 3A2 

Refer to chart at end of section. 3A3 

Refer to chart at end of section. 3A3/3B2 


VACUUM RECTIFIER 3A3A 
3A3A/3B2 


Glass octal type used as a rectifier in high-voltage 
pulse circuits of color television receivers. Outlines 

8EZ section, 14E; require octal socket. Socket terminals 
1, 3, 4, 5, 6, and 8 may be connected to socket terminal 7. Socket terminals 
4 and 6 may be used as tie points for components at or near heater poten- 
tial. For high-voltage and X-ray safety considerations, refer to type 
1G3GT/1B3GT. 


IIE ORR). Mas a tishisls so nie ees ae eas HEERRO IM Sell volts 
TEbai hare TOPOS Srp Ae RSE aa Mian: canal RORone a 7 ioe: Ma-aREE pe fOr Mena Panera RRO gE 0.22 ampere 
Direct Interelectrode Capacitance (Approx.) : 

Plate to Heater, Cathode, and Tateenal Shichi l.Sneee ee: 1e5 pF 


* Under no circumstances should the heater voltage be less than 2.65 volts or greater than 
3.65 volts. 
Pulsed Rectifier 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) 
eT CatE NES ELA LO VANIER CIE sor pirate io ailate a. 4 Fils ingen Fuh Wb) HL aevievs ey a ater ays 30000 volts 
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Peak. Plate) Current? cic 3260 oe iene ae Whee eh Pk Se, ee 100 mA 
Average PiatesCurrent °.:. geisadussad on ol ee eee 2 mA 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
3A8GT Refer to chart at end of section. 
3AF4A Refer to chart at end of section. 
3AF4A/3DZ4 Refer to type 6AF4A. 
3AL5 Refer to type 6AL5. 
H,K,1S p NC 
3 AT2 HALF-WAVE 
VACUUM RECTIFIER 


Duodecar type used as a rectifier in high-voltage pulse 
circuits of color television receivers. Outlines section, 
9B; requires duodecar 12-contact socket. For high- 
voltage and X-ray safety considerations, refer to type 
1G3GT/1B3GT. 


Heater Voltage (ac/dc) 
Heater Current 


SF ISS SES FEA '8/ 1849] ,8 4) oleh waie)t s/he, sl is) Oe Ae rw. e Kove) ie iat (efiale) atemeltcie coke tat aire 


Tea Me SSS IS SE ESC 88. 8s ai ai # Telet Suis! rep feiiei 9) eo Mehietarat sige te) toWalieleicire (detent oemein 


alle 10418) oleire) eee Ye [6\'al 6 elke, 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak cinverse Plate’ Voltage (i015 0ar, oe |e ee 30000 volts 
Peaky PlategOurrent vite > oo Sond, a, ae ee ee 88 mA 
average® Plates Current. Jcivgdacds oyun on ates ed Se eee 1.7 mA 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 

3AU6 Refer to type 6AU6A. 

3AV6 Refer to type 6AV6. 

3AW?2 HALF-WAVE WOKS 
VACUUM RECTIFIER 


Duodecar type used as a high-voltage rectifier to sup- 
ply power to the anode of the picture tube in color and 
black-and-white television receivers. Outlines section, 
9B; requires duodecar 12-contact socket. Socket termi- 
nals 3, 5, 8 and 11 should not be used as tie points. 
For high-voltage and X-ray safety considerations, refer 12EW 
to type 1G3GT/1B3GT. Heater: volts (ac/dc), 3.15; amperes, 0.35. 


Flyback Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
Peak Inverse Plate Voltage# 
Peak Plate Current ... 
Average Plate “Curvent.t,.0 70 of nga, ee ee 262 mA 


Tube Voltage Drop for plate current of LGR o CW Wane COR Re i) SO Soe 60 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
¢ The de component must not exceed 30000 volts. 


3AW3 Refer to chart at end of section. 
3B2 Refer to chart at end of section. 
3BA6 Refer to chart at end of section. 


3BC5 Refer to chart at end of section. 
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Refer to type 6BC5. 3BC5/3CE5 
Refer to chart at end of section. 3BE6 
Refer to chart at end of section. 3BN4 

Refer to type 6BN4A. 3BN4A 

Refer to type 6BN6. 3BN6 
Refer to chart at end of section. 3BU8 

Refer to type 6BUS8. 3BU8/3GS8 

Refer to type 6BY6. 3BY6 

Refer to type 6BZ6. 3BZ6 

HALF-WAVE 
VACUUM RECTIFIER 3CA3 


Glass octal type used as a rectifier in high-voltage pulse 
circuits of color television receivers. Outlines section, 
14E; requires octal socket. Socket terminals 1, 3, 4, 5, 6, 
and 8 may be connected to terminal 7 or to a corona 
shield which connects to terminal 7. Socket terminals 
Geet ite 4 and 6 may be used as tie points at or near cathode 

8MH potential. For high-voltage and X-ray safety considera- 
tions, refer to type 1G3GT/1B3GT. 


Hiecesr es  \nlirsyiarcie OCP Oa are eyes aici cee areal | ah AN Na 3.6 volts 
rene TR IEEE ON GeO Ld 155.0 068 -c ccs. lo st 6s. 6 vs oaabaperlce Beate toine dw ato \emehe: elistesbioyaye wtpakar’ do 0.225 ampere 
Direct Interelectrode Capacitance (Approx.): 

Plate to Heater, Cathode, and Tateuial ShieldiGe errs ere ne ein 1.6 pF 


Pulsed Rectifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Resiasinverse © late ) Voltage. ooo. 1. Sa ts PROM ea te wc ees 30000 volts 
CAI AtOMEOUPPEN tub: 58 fu. ond. < cache eT Oe Ce ere ta tats ale alee ciauaes 100 mA 
Vet a CMMEN LEO UTTOM Gf ccc. clot c.c dec gprevtttmaneuend wermaoon <addhwergapenabaromeroy sblggnre 2 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 11 mA .................. 100 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


Refer to type 6CB6A. 3CB6 
Refer to type 6CB6A. 3CB6/3CF6 
Refer to chart at end of section. 3CE5 
Refer to chart at end of section. 3CF6 
NC_ p Ic HALF-WAVE 
aie a VACUUM RECTIFIER 3CN3A 
(3) (6) Glass octal type used as a high-voltage rectifier to 


supply power to the anode of the picture tube in color 
HAO and black-and-white television receivers. Outlines sec- 


oO iS tion, 14E; requires octal socket. Socket terminals 1, 3, 
C ic 4, 5, 6, and 8 should not be used as tie points although 
8MU they may be connected to terminal 7. For high-voltage 


and X-ray safety considerations, refer to type 1G3GT/1B3GT. Heater: 
volts (ac/dc), 3.15; amperes, 0.48; operational warm-up time, 4 seconds. 


Flyback Rectifier 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) 
Penicaimverse. Plate’ VOMAGeR souk. er. SPP Fee iat cele cb bene eles 38000¢ volts 
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Peak sPlate, Corrente i.5. 280-0). subs ceeuN oo ae ee ee eee 110 mA 
Average*Piate*Currenht: 2. one kee ee ee ae 2.2 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 7 mA .................... 60 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
* The de component must not exceed 30000 volts. 


3CS6 Refer to type 6CS6. 
3CY5 Refer to type 6CY5. 
3DG4 FULL-WAVE Po» 
VACUUM RECTIFIER 2) 
Glass octal type used in power supplies of color and ‘Ee 
black-and-white television receivers and other equip- 
ment having high de requirements. Outlines section, me (7) Py 


19E; requires octal socket. It is especially important 
that this tube, like other power-handling tubes, be ade- 


F 
quately ventilated. For discussion of Rating Chart, 5DE 
refer to Interpretation of Tube Data. Filament: volts 
(ac/dc), 3.8; amperes, 3.8. 
Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Peak ginverse. Plate Voltage: (0.03: , Sy eke we 1050 volts 
Peak *Plate’-Current (Ber Plate) ices Saodi a), Aa Gen a Ne? amperes 
Hot-Switching Transient Plate Current (Per Plate) yd. Tacit, . eset 6.5 amperes 
AC Plate Supply Voltage (Per Plate, EONS) ree ae ee ete te eee ee See Rating Chart 
Ber Output. Current "(Per Plate)? ss. rer): ose Len See ene ae See Rating Cha 
Bulb Temperature (At hottest point on bulb surface) hte ne. se 200 °C 
RATING CHART 
w TYPE 3DG4 
& E¢=3.3 VOLTS AC 
=) MAXIMUM OPERATING VALUES WITH: 
CHOKE-INPUT FILTER 
= CAPACITOR-INPUT FILTER 
Wy 250 
/2) 
wW 
200 
a 
= 
< 
=a 150 
= 
5 100 
a 
= 
=) 
© 50 
oO 
a 
fo) 100 200 300 400 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92CS-10982TI 
TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 
AC Plate-to-Plate Supply Mole GMA TIME) ater ioe id ieee ne ee 550 volts 
Pilter-Input'sCapageitore’ 4 nic... SB ORT. BT Tale gente 40 uF 
Effective Plate-Supply Impedance per -Plote. 44. 4:3 Gene ace . oleae 32 ohms 
DC Output Voltage at Input to Filter (Approx.) : 
Ate full-logd’ eurrent?-of9350 mA Cl. MSI RA Bose Dare 300 volts 
CHARACTERISTICS 
Tube Voltage Drop for plate current of 350 mA (per plate) ...... 25 volts 


° Higher values of capacitance than indicated may be used, but the effective plate-supply 
impedance may have to be increased to prevent exceeding the maximum peak-plate-current 
rating. 


3DK6 Refer to type 6DK6. 
3DT6 Refer to chart at end of section. 
3DT6A Refer to type 6DT6A. 


TECHNICAL DATA 


Refer to chart at end of section. 


Refer to chart at end of section. 
Refer to chart at end of section. 


Refer to type 6EH7/EF183. 


Refer to chart at end of section. 


Refer to type 6EJ7/EF184. 
Refer to type 6ER5. 
Refer to type 6FH5. 

Refer to type 6FS5. 
Refer to type 6GK5. 


Refer to chart at end of section. 


Refer to chart at end of section. 


Refer to chart at end of section. 
Refer to type 6HM5/6HA5. 
Refer to type 6HQ5. 


Refer to chart at end of section. 


Refer to chart at end of section. 


Refer to type 6JC6A. 
Refer to type 6JD6. 
Refer to type 6KT6. 


Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 


Refer to chart at end of section. 


Refer to type 6AU6A. 
Refer to type 6AV6. 
Refer to chart at end of section. 
Refer to type 6BC8. 


Refer to chart at end of section. 


Refer to type 6BL8/ECF80. 
Refer to type 6BN6. 


Refer to type 6BQ7A. 
Refer to type 6BS8. 


Refer to chart at end of section. 


Refer to type 6BU8. 
Refer to type 6BZ6. 
Refer to type 6BZ7. 
Refer to type 6CB6A. 
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3DZ4 
3EA5 
3EH7 
3EH7 / XF183 
3EJ7 
3EJ7/ XF184 
3ER5 
3FHS5 
3FS5 
3GK5 
3GS8 
3GS8/3BU8 
3HAS5 
3HM5/3HA5 
3HQ5 
3HS8 
3JC6 
3JC6A 
3JD6 
3KT6 
3LF4 
3Q4 
3Q5GT 
384 
3V4 
4AU6 
4AV6 
4BC5 
4BC8 
4BL8 
4BL8/ XCF80 
4BN6 
4BQ7A 
4BS8 
4BU8 
4BU8/4GS8 
4BZ6 
4BZ7 
4CB6 
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4CS6 Refer to type 6CS6. 
4CY5 Refer to chart at end of section. © 
4DE6 Refer to type 6DE6. 
4DK6 Refer to type 6DK6. 
4DT6 Refer to chart at end of section. 
4DT6A Refer to type 6DT6A. 
4EH7 Refer to type 6EH7/EF183. 
4EJ7 Refer to type 6EJ7/EF184. 
4ES8 Refer to chart at end of section. 
4ES8/XCC189 Refer to type 6ES8/ECC189. 
4EW6 Refer to type 6EW6. 
4GK5 Refer to type 6GK5. 
4GM6 Refer to type 6GM6. 
eee oe Refer to chart at end of section. 
4GX7 Refer to chart at end of section. 
4GZ5 Refer to chart at end of section. 
4HAS5 Refer to chart at end of section. 
4HA5/PC900 Refer to type 6HA5. 
4HA7 Refer to type 5HA7. 


4HC7 DUAL TRIODE 


Duodecar type used for sync clipper and age-amplifier_ 
service in television receivers. Outlines section, 30E; 
requires duodecar 12-contact socket. Heater: volts 
(ac/dc), 4.2; amperes, 0.6; warm-up time, 11 seconds; 
maximum heater-cathode volts, + 200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Unit No.l Unit No.2 
Plate Voltage 330 330 volts 
Grid Voltage: 
Positive-bias value 


plate: leglchsk optcaere Ds ME ie fie ate eee 0 0 volts 

Negativétbias,: values: 42 As.26. $ret eee tek 100 100 volts 
Peak Positive-Pulse Grid Voltage .................. 60 — volts 
Plate iissipatioiee. OR 3 £2 watts 
CHARACTERISTICS 
Plates Veltagetrs. 2h. Sock tus Abele) 2 Ang sd ed OD 150 150 volts 
Grid’ (Voltage eat eek ene ths hb be —l —1 volt 
Amplifit@atiany actor eke ice eo ken a ee 23 100 
Fiate Resistance «(Approx,) 60... , ie ude. cue 5200 53000 ohms 
Lranscon@uctmmce 00 ecco ae 4400 1900 umhos 
Plate. Gurrentif:, daze nin cer inc. . te a Gedtnel ipsiane Aga 18 1 
Grid Voltage (Approx.) for plate current of 10 LA —13 —2.2 volts 
MAXIMUM CIRCUIT VALUES 
Grid-Ciréutt \ Resistance 250s one un eee eee 5 5 megohms 
# A bias resistor or other means is required to protect the tube in absence of excitation. 


4HM6 Refer to type 6HM6. 
4HQ5 Refer to type 6HQ5. 
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Refer to type 6HS8. 4HS8 
SEMIREMOTE-CUTOFF 
PENTODE 4HT6 


Miniature type with frame grid used in the if-amplifier 
stage of television receivers. Outlines section, 6B; re- 
quires miniature 9-contact socket. 


9PM 
ELCALCLMVOIUAZEMECAC/AC) Ty ajetaapov's > ayo Uebelsi ol wpeyansituandhs boats, oledeleneenebeasatiens 4.2 volts 
HElacine (CERRO. 25. ERs bi ap AAR PRN ct eae Rihanna eet cin 4 ir 0.45 ampere 
Bigeye News Uy Chea 0 00 A an ee Sn er ok ERG 11 seconds 
Heater-Cathode Voltage 

[Gene WADLER. eg casei ere Site RN AA aaa Sn ia co a I ele eh eae x Ser eats +200 max volts 

PONT OMEV ATO (Toc oe ete ie one RN eee Ea RUG Sia ERM eo teal te ges 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded 

GrigmNowmeto Plated iis. eee es Me a 0.031 0.024 pF 

Grid No.1 to Cathode, Heater, Grid No.2, 

Grid No.3, and Internal Shield .............. 8.7 8.7 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
ancsolnternale shield > {23.85.52 Hs ee, SIS 2.15 3 pF 

MAXIMUM RATINGS (Design-Maximum Values) 
PAA CHE VOLEAS Ce eth oc ane a eee ejay ie evelage Totai hsb sielal atalete o Boel ee ome ee Mileleie 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ...................2200- 250 volts 
RTC SIN Om mV OLCA LOU 6 coc sie Wee oc a alley ob hal cris emai Neal otrs MneeaBotaT abel uellat tawieesty See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Negative-bias value .......... 50 volts 
APIO CMEC IIL OTG eps, cs ic cb ies hee sebetas sew ca benaila a hella tomegl aa eE RRR GRRE » ROE si eter 25 mA 
AG CMEIDISSIDEEIONS at SPE oa cccoeesnen seco snena vanacche aoe RUN ts oeeetruaes bet rele 220 watts 
Grid-No.2 Input: 

Por erid-No:2 voltages up to 125 volts... sicivcus sees uses sees 0.6 watt 

For grid-No.2 voltages between 125 and 250 volts ............ See curve page 98 
CHARACTERISTICS 
EJALCeSUDDIVeEVOILALE t,o. chee oes lle On ce eee Aaaino is & tine ic, dhe: ane 125 volts 
GrIdme NOS seOoUDDEeCSSON [Grid sy hee sissene.e ous o/ensctae suche Hed Hoe pone Connected to cathode at socket 
GHIGEINOSZ OUD DIY: | VOLLAGL ES sk Sins .s Sc like Mek ei bokeh oa er srarle iol at abeiiet akan: e.' 125 volts 
WALTOUPHEIASMUNCSISCONME, O50 tly oie aud. 2th. beets b SteRRL TEAR gts «> 0 ahs 56 ohms 
PARCCREEVeSISCAMCE™ (CAD DLOX yi wskaconasti chess veils fete. oseue. ce RM. PeCAROE 6, oan sitacehs 0.143 megohm 
PDEA IAGUCLATI COM Ra UN Pete oe. Bw code x shoul one Rrgbbee tomar od abe las EU oe os ay 14000 umhos 
lPigntee:  CUESTRC DE” | ee te on I En a i Aad lh 15 mA 
OCT CIN ONS MEO UETERGTIG RON ee oe oy ctaoe Mh ic is ob a hastenhien.sihh doy obser onobiebiovocededte.e. susie smfisy Mons Oe 4 mA 
Grid-Nc.1 Voltage (Approx.) for transconductance of 100 uwmhos .. —4.5 volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


rector’ hoe eae, 3° iewwamerchm 

Refer to type 6JC6A. cae 

Refer to type 6JD6. 4JD6 

Refer to type 6JH6. AJH6 

Refer to type 6KE8. 4KE8 

Refer to type 6KT6. 4KT6 

Refer to type 6LJ8. 4LJ8 
Refer to type 6AM8A. 5AM8 
Refer to type 6AN8A. 5AN8 


Refer to type 6AQ5A. 5AQ5 
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GZ34 FULL-WAVE 

VACUUM RECTIFIER 
Glass octal type used in power supply of television re- 
ceivers and other equipment having high de require- 
ments. Outlines section, 13F; requires octal socket. It 
is especially important that this tube, like other power- 


handling tubes, be adequately ventilated. Heater: volts 
(ac/dc), 5; amperes, 1.9. 


Full-Wave Rectifier 


€ @ pi ole s..¢. 5 6 6 © 6) 6,16 O18 @ 8 6&0! 61S 6 
Pee te Gs wice) 9) 54 wre Lek eie ‘el ulece © eo) e)sustial 9). }mas eae 
CMe 00, end lo mele ele 


see ee eee 


Oo:6: ai: 61g) STR W. 6: cola sce! fe) ©) ej 9) ehelwileul aie rede 


3.7 


See 


amperes 


See Rating Chart 


Rating Chart 


AC Plate-to-Plate Supply Voltage (rms) .......... 450 550 volts 
Effective Plate-Supply Impedance per Plate ...... 160 200 ohms 
Average Quipat. Current: 4... 32. 63.5 cae 225 160 mA 
DC Output Voltage at Input to Filter ............ 475 620 volts 
TYPICAL OPERATION WITH CHOKE INPUT TO FILTER 
AC Plate-to-Plate Supply Voltage (rms) .......... 450 550 volts 
Ealter Mingut "CBOme-. 3 sual. ok eaic ae cee ee eee 10 10 henries 
Averare.Outputi Current). J... .. ac eee ea, 250 225 mA 
DC Output Voltage at Input to Filter .............. 375 465 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 225 mA 
(Ber SPRAte) 80 ain ak eed ne es Rie ae ee —_ 17 volts 
RATING CHART 
a, er 
Si25}H4— li | 
a 
a 
a ES wi 
ane CHOKE- INPUT FILTER 
e CAPACITOR-INPUT FILTER 
z 75 
= 
= 
- 50 
a 
5 
3 25 
oO 
) 
0 100 200 300 400 500 600 700 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92CS-I3257T 
5AS4 Refer to chart at end of section. 
5 AS4 A FULL-WAVE Po2 NC 
VACUUM RECTIFIER Gye) 
. : f mae P 
Glass octai type used in power supplies of television site (6) °! 
receivers having high de requirements. Outlines section, 
19D; requires octal socket. This type may be supplied FN (7) Ne 
with pins 3, 5, and 7 omitted. Vertical mounting is pre- re) 
ferred, but horizontal mounting is permissible if pins aS 
1 and 4 are in vertical plane. It is especially important 5T 
that this tube, like other power-handling tubes, be ade- 


quately ventilated. Heater: volts (ac), 5; amperes, 3. For maximum 
ratings, typical operation, and curves, refer to type 5U4GB. 


ee 
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Refer to type 6AS8. 5AS8 
Refer to type 6AT8A. 5AT8 
Refer to chart at end of section. 5AU4 
H 
H ny, MEDIUM-MU TRIODE— 5AV8 


a@eexr SHARP-CUTOFF PENTODE 


Miniature type used in television receiver applications, 
Outlines section, 6B; requires miniature 9-contact socket. 


G2 SI 

we ° Heater: volts (ac/dc), 4.7; amperes, 0.6; warm-up time 

KT a (average), 11 seconds; maximum heater-cathode volts, 

9DZ + 200 peak, 100 average. 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
REPRE) DEEN Poe as ME dk Gado aiicibed osu ci eimlsbol Pee tele ieee hisieins 300 300 volts 
Grid=tNo.2) Puppy... Voltage oo ccuce sets ab wits ee eas — 300 volts 
Grid-No.2 (Screen-Grid) Voltage .................. — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
HRC ISSTPACION ete 6 fate gio occ hath vsos vies bathe ba cies pe 2.5 2 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts ........ — 0.5 watt 

For grid-No.2 voltages between 150 and 300 volts — See curve page 98 
CHARACTERISTICS 
PIS COMMIDDIV is VOLCALOC 5 loo P Bibins wrctee ro: di woeiies tues e Meliehies o emavel ere 200 200 volts 
Grid-No.2 Supply Voltage +. .......6.0 cee cece cewws — 150 volts 
RPA NOU EVIGIER GE ohh et cinco a cabbie aie whelelcaviell wise —6 — volts 
Gathode-Bias) Resistor 226085. ce Ee en SS —— 180 ohms 
PRIMA LIOTME PACLOL 66 Otic ee ede tit cl ee ee ae 19 —- 
Plate Resistance (Approx.) ...... 5... .ccscawecceees 5750 300000 ohms 
RAN COMMMCTATCE. Poni Sod. oss sss bisee iis bi bse # dale @)n 049% 3300 6200 umhos 
PAL COUP OTN ates See oes ar ta hex syncs oF Ar a Bar ae ed ays. aia. siei's us, Ob 13 9.5 mA 
ate CUMCHITTCNE slice ee ee ee te ures — 2.8 mA 
a Gaon Voltage (Approx.) for plate current of —19 —8s volts 

TUN ate gain st, Riba hclacete Iie ais gi 2s = ie heal peta oP 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance :* 
For fixed-bias operation ...............0eeeeeee 0.5 0.25 megohm 
For cathode-bias operation .................... 1 1 megohm 


*If either unit is operating at maximum rated conditions, grid-No.l-circuit resistance for 
both units should not exceed the stated values. 


Refer to chart at end of section. 5AW4 
Refer to chart at end of section. 5AZ4 


MEDIUM-MU TRIODE— 5B8 
SHARP-CUTOFF PENTODE 


Miniature type used as combined vhf oscillator and 
mixer in television receivers. Outlines section, 6B; re- 
quires miniature 9-contact socket. 


SEC 

HeatermvVoitages (AC/dc) «4... . Sekt bd ots ote Shed ss thad b ebin Seteee © eae 4.7 volts 
Pe DERE UT POD ee te fs.) WEN ors ote BI ote ES Rie! clehice ea toa) dtuay iets SHORPEME GS & Jes 0.6 ampere 
RACALer eV ArM=-Up) LIME -akisriis . Gee daWie oo has eo weve Bia ec ala's CAS a dlels « 11 seconds 
Heater-Cathode Voltage: 

eee OME Se ok eee soto bate oe fe Ed eight dle Gene 8 hua eas +200 max volts 

eee MU MIG Foi. cache Bele CACY Ceres. clk Hiaelalte als ARlaale: ote eh PRBS 100 max volts 
Direct Interelectrode Capacitances: 

Triode Unit: 

Sr COND nt eis. 2 -. Aaron eS yh ueane Ue Doe ar, hg eS ON ge bee Oe 127 pF 

Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield 1.9 pF 

Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield 1.4 pF 


_— 
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Pentode Unit: 


Grid™ Wow to Plate> vss) ona bean OO ee 0.05 max pF 

Grid No.1 to Cathode, Heater, and Grid No.2 ................ 6 pF 

Plate to Cathode, Heater, Grid No.2, and Internal Shield 2.6 pF 

Plate to Cathode, Heater, and Grid No.2 .................... 0.15 pF 
Triode Grid#té. Pentode,:Plate™. 2:22.00 520 2 ee ee Pte 0.0078 pF 
Pentode’Grid Noob tomPriode Piates, Aly... Dae y ie eee 0.0033 pF 
Pentode Plate toy, Tridde, Platenud::tieecesce sah ie eee 0.06 pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
Plate "WV Gltage Ge, 6... 00 .. SERREE a eee IN ee hae 300 300 volts 
Grid No.2 (Screen-Grid) Supply Voltage .......... — 300 volts 
Grids Nose Ola Rep G2 seh ete pis BAe bates — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate Dissipation” 9.95 h.Gi0 As SoS Rie NaC 2.5 2, watts 
Grid No.2 Input: 

For grid-No.2 voltages up to 150 volts .......... — 0.5 watt 

For grid-No.2 voltages between 150 and 300 volts — See curve page 98 
CHARACTERISTICS 
PlatecSupply, Voltages. i. .Pex otaku laa. aoe 200 200 volts 
Grid-No.2, Supply Voltage: =... aci.x, Pot. a. — 150 volts 
Grid ViOlCG ers esi car ie a ee Un ee —6 — volts 
Cathode-Bias" Resigtor’ °.. 0." ee ee — 180 ohms 
Amplification "Factor Pre. eae Cubes teed aoe a a 19 — 
Plate “Resistance ’"(Approx:) 5. Bo ee 5750 300000 ohms 
TEANSCONdUC TANCE Ot ee nde as) oe C5 5.5 Ay eae PROD fo ag 3300 6200 umhos 
Plate ‘Current? vere AA. .ehi St Peteeeey Mae aris 13 9.5 mA 
Gtid-No.2Carrenter, Fos stom. poe Shee We: ohne Bla — 2.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

ON: CASEIN Me de didie nit Ac hg. ane —19 —8s volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance* : 
For," fixed-bias> operation !sG). {91Rs. «>. 229: >; 0.5 0.25 megohm 
For cathode-bias operation ..................... 1 1 megohm 


*If either unit is operated at maximum rated conditions, grid-No.1l-circuit resistance for 
both units should not exceed the stated values. 


5BC3 Refer to chart at end of section. 


FULL-WAVE 
5BC3A VACUUM RECTIFIER x 
| 


Novar types used in power supplies of radio equip- FA) 
ment and television receivers having high de require- (1) 
ments. Outlines section, 31C; requires novar 9-contact Fe” 9QJ Foy 
socket. Vertical operation is preferred, but tubes may be operated in hori- 
zontal position if pins 2 and 7 are in vertical plane. It is especially im- 
portant that these tubes, like other power-handling tubes, be adequately 
ventilated. Filament: volts (ac), 5; amperes, 3. 


Full-Wave Rectifier 


Peak duverspustiate Volare. oy. act, ne ee eee 1700 volts 
Peak Plate Current (Per Platelr SA, epee hs es BR 1 ampere 
Hot-Switching Transient Plate Current (Bera. Plate) it isto. cAdeteie 5 amperes 
AC Plate-Supply Voltage (Per Plate, LENG) Ee tees ces, Re Ne See Rating Chart 
Average Output Current (Per Plate) 0 deta, atte beanie nen a eaae * See Rating Chart 
TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 
AC Plate-to-Plate Supply Voltage (2mS)o eevee 600 900 1100 volts 
Pilter-Input Capacitor= 2.940244. ee ce Oe 40 40 40 uF 
Total Effective Plate-Supply Impedance per Plate 
DC Output Voltage at Input to Filter (Approx.) : 21 67 97 ohms 
At load current of: 300 mA .............. 290 — _— volts 
AO? Aseria eds ae ae — 460 — volts 
kG 2 A ed ae et ae — — 630 volts 
150. MAL; 22284. tee 335 -= —- volts 
T3356 Arte Fa, Bite os — 520 volts 


SIS MAN RS BEE. DE — —- 680 volts 


OEE 


TECHNICAL DATA 


TYPICAL OPERATION WITH CHOKE INPUT TO FILTER 


AC Plate-to-Plate Supply Voltage (rms) ........... 900 

MAIGer= tat eGNOKE Wb ecb ccs ow we ened ecceeess 10 
DC Output Voltage at Input to Filter (Approx.): 

mi oaG current: Of: B48) MA 6... 6 ois cosy wcelsie uel cots 340 

SIS mA ese eee et — 

iar mAS 2 SS ree ee see 355 

LS Te Perle tie teeter ene fe ny a tone — 
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1100 _ volts 
10 henries 
—_— volts 
440 volts 
—- volts 
445 volts 


°If hot switching is regularly required in operation, the use of choke-input circuits is 
recommended. Such circuits limit the hot-switching current to a value no higher than that 
of the peak plate current. When capacitor-input circuits are used, a maximum peak current 
value per plate of 5 amperes during the initial cycles of the hot-switching transient should 


not be exceeded. 


= Higher values of capacitance than indicated may be used, but the effective plate-supply 
impedance may have to be increased to prevent exceeding the maximum rating for peak 


plate current. 
RATING CHART 


TYPE 5BC3A 


CHOKE-INPUT FILTER 
CAPACITOR-INPUT FILTER 


DC OUTPUT MILLIAMPERES PER PLATE 


AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92C$-11200T3 


Refer to chart at end of section. 
Refer to type 6BK7B. 
Refer to type 6BQ7A. 
Refer to type 6BR8A. 

Refer to chart at end of section. 
Refer to type 6BW8. 
Refer to type 6CG8A. 

Refer to chart at end of section. 
Refer to type 6CL8A. 

Refer to chart at end of section. 

Refer to type 6CQ8. 
Refer to type 6CZ5. 
Refer to chart at end of section. 


FULL-WAVE 
VACUUM RECTIFIER 


volts (ac/dc), 5; amperes, 3. 


MAXIMUM OPERATING VALUES WITH: 


SDJ4 


Glass octal type used in power supplies of radio and 
television receivers having high de requirements. Out- 
lines section, 19E; requires octal socket. Operation in 
vertical position is preferred, but horizontal operation 
is permissible if pins 2 and 4 are in vertical plane. It is 
especially important that this tube, like other power- 
handling tubes, be adequately ventilated. Filament: 
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Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak vtnverse "Plate. Voltage *aeul. a4. 2G cere. eee a 1700 volts 
Peak* Plate Current: (PérwBinteys gi4i0. oe ee ee ee 1 ampere 
Hot-Switching Transient Plate Current (Per Plate) ............ 5 amperes 
AC Plate-Supply Voltage (Per Plate, rms, without load) .......... See Rating Chart 
Average: Output. Current? (Per: Plate)s . oo ccs.. wena dann e See Rating Chart 
TYPICAL OPERATION 
Filter Input Capacitor Choke 

AC Plate-to-Plate Supply Voltage (rms, without load) 600 900 1100 volts 
Hilter-Inputy Capacitolairceree ie a Cee eee 40 40 = uF 
Bulter-Inpute Choke +... er eee eee — — 10 henries 
Effective Plate-Supply Impedance per Plate ...... 21 67 a ohms 
DC Output Voltage at Input to Filter (Approx.) .. 290 460 420 volts 
Average-Output Current?“ 222. ea, eee 300 275 275 mA 


e When capacitor values greater than 40 uF are used, the effective plate-supply impedance 
should be increased so that the maximum rating for peak plate current is not exceeded. 


RATING CHART 


TYPE 5DJ4 
E¢=5 VOLTS AC 
MAXIMUM OPERATING VALUES WITH: 
CHOKE-—INPUT FILTER 
CAPACITOR-INPUT FILTER 
200IF —A 


ic ae} ee ae See 
[ae cs ea I ie 
100 200 300 400 500 600 


AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92CS-11204T 


3 
° 


OC OUTPUT MILLIAMPERES PER PLATE 
a a 
fe) te) 


ce) 


5EA8 Refer to type 6EAS8. 


5ES8 ; 
5ES8/ Q 
(3) 


YCC189  variaBLe-mu TWIN TRIODE Wt 


Miniature type used as cascode-type amplifier in tuners St2 


of television receivers. Outlines section, 6B; requires PTS 1S 
miniature 9-contact socket. Heater: volts (ac/ de); "5:6: 
amperes, 0.45. 9AJ 
Class A, Amplifier (Each Unit) 
CHARACTERISTICS 
Pinte SV OUae eo sR ee ee 90 
Grid) Voitave? seer.) SSA ae Nn ae tae clg cid —1.4 fae us ites 
ee Resistances 2/80 SE IEAS FS ee ee 2500 — — ohms 
ransconduetancer 7 .0-...4 20", . > See phe iat ale 12 } 
Plate’ Current® (Ae yt Been Sees Be eek ate pe md eae 
Cascode-Type Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Center Values) 
Plate Voltage with plate current of 0mA ................. 
Plate Voltage ws (Oe oc) 3 . teeite tans eaten fanpieas a 
Grid Voltage, Negative-bias value .........................00000 50 volts 
Cathode” Current 7/0 Wee er et ee: Ae eel aneins tes Reng ge 22 mA 
Plate) ( Dissipation ps7... Adee. wich ach) Aero Ga, @ LLtomeee 1.8 watts 
Heater-Cathode Voltage: ; 
Grounded-cathode’section*=.* 7.2... 2 Oe Bees 80 volts 
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MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 


GTOUNGEUHCATNOUC SECEIOM ore c 5 oie eee tame eter loge te tote vembinayqecemaveite yevteaca veyens 1 megohm 
NcgANOE PO IC SCCUIOTIUN RNG oo cos, ork witarte fe Halters so Jorte terrba nemy we tabi ue gtinyre “eda Ke Ae Jo 0.5 megohm 
* The dc component must not exceed 130 volts. 
4 Pins 6, 7, and 8. 
e Pins 1, 2, and 3. 
Refer to type 6EU8. 5EU8 
Refer to type 6EW6. 5EW6 
Refer to type 6FG7. 5FG7 
Refer to type 6FV8A. 5FV8 
Refer to type 6GH8A. 5GH8A 
Refer to type 6GJ7/ECF801. 5GJ7 
Refer to type 6GM6. 5GM6 
H 
oy Non 
exp GY MEDIUM-MU TRIODE— 
K G2p 
fi Yo" SHARP-CUTOFF PENTODE 5GS/7 


PT KWAN J er Miniature type used as frequency changer in vhf tele- 

(i) (9) vision tuners. Outlines section, 6B; requires miniature 
GT Gip 9-contact socket. Heater: volts, 5.4; amperes 0.45; 
9GF maximum heater-cathode volts, +100. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 


IBlatemm Oltae errs. 2a see SOEs cuted s Dee Ohare Vass 125 250 volts 
Grid Nomen DHt Puts oc. 6% seks, sarah heen press + mrt ehew a 150 volts 
WAP NOOCRORBEOIG or. ok ctu clea ew eis ene eos ete 15 18 mA 
Plgtee Dissipation ys... 5.5 F ee. cotton he eo ee eee: 1.5 2 watts 
Grid-No-weslnput oo...) tagend. jo ntmre ?. atic — 0.5 watt 
CHARACTERISTICS 

PERCU CHE CAE OOPS oo oocic s bevels bis aged aie else gaceee 100 170 volts 
GIGI GreMOILALO cele oe ei seco s sscacs dds da he ble aow dale — 150 volts 
Grid-No.1 (Control-Grid) Voltage .................. — —1.2 volts 
EHACCHIVCSISTATICCT TE! «occ co eka ee PT es — 0.35 min megohm 
AS COMAMCLANCEY bras 5c 5 6 ooo duege Ga essen, Gta} Aiea aie uicae dias 5500 12000 megohm 
eI Ke: (CLS RS 2 ae le ag ee A 14 10 mA 
Cr eE I GEMM UEC TET. «5. o shakes ele leh ie elaue seca ee icons nayene — 33 mA 
minpineation  ractor ... of) wee Se eel eo OP 17 —- 


MAXIMUM CIRCUIT VALUES Triode Unit Pentode Unit 


Grid-Nosl-Circuit. ‘Resistance: « «25 SA tes Bae 0.5 — megohm 
MOrexed-bids) Operation. © ......< 6666s. cc assis odds orveme — 0.25 megohm 
For automatic-bias operation .................. — 0.5 megohm 

Refer to chart at end of section. 5GX6 
Refer to chart at end of section. 5GX7 


SHA/ 


4HA7 


DUAL TRIODE 


- 

Duodecar type used as a sync clipper and age amplifier 
in television receivers. Outlines section, 8A; requires 
duodecar 12-contact socket. Type 4HA7 is identical with 
type 5HA7 except for the heater ratings. 


Seeaieeny oltage ac/dc)... 2... us ne. DS. Ye LOSGLS 4.2 5.6 volts 
Heater Current , ampere 
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Heater Warm-up ata) (Average) ©. }0e-2N 2) eee: 11 11 seconds 
Hezter-Cathode Voltage: 
am Peak vale TRL RAO AOR EAT OCR ECE RE +200 max +200 max volts 
Averagevalie it): Acme lee 24s ro oe Ae ey Aotine ow 100 max 100 max volts 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Unit No.1 Unit No.2 
Plates Voltage in ree enti ee traiceah Aun CTE eee ico mee ee 330 330 volts 
Grid Voltage: 
Positive-bias. value 258 Senn os oh cicw cake ee 0 0 volts 
Negative-bias value’. 0055¢ 5. 2s SUP Oe 50 50 volts 
Cathode Current eas chant set eh ee eee eee 20 oo mA 
Plate Dissipa tionee.. ks8 1k at ee de ee ne oe ee ae 2.45 0.3 watts 
CHARACTERISTICS 
Plate Voltaweme «eros cuiies tis cians Dag ernst ee 250 250 volts 
Grid SVollagente cutest a erie waht eas ke ttl een ane —8.5 —2 volts 
Amplification#Factorio).. 279k er, Se. 20 0 Re 17 100 
Plave Resistance (Approx.) ...............0..0.000e 7700 62500 ohms 
Transeon@uctatice: 25.6.0... seb iv ccs 5 ih 2200 1600 umhos 
Pinte Carrere cosh ee eta ic ees eee eee 10.5 12 mA 
Grid Voltage (Approx.) for plate current of 10 nA .. —24 — volts 
5HB7 Refer to type 6HB7. 
5HG8 Refer to chart at end of section. 
5HZ6 Refer to type 6HZ6. 
5J6 Refer to type 6J6A. 
H P 
JK Wa 
SJK6 SHARP-CUTOFF PENTODE K P« 
Miniature type used for if-amplifier applications in .O \YW Qe, 
color and black-and-white television receivers. Out- (1) i 
lines section, 5C; requires miniature 7-contact socket. i 
7CM 
FIGALer , GUS EMErne/ GC) o 6. in a se kare he re ln teen eee 4.9 volts 
Beater. Current min gris s:5h atc ec aired ta ae et eee 0.45 ampere 
Heater Warm-up Time (Average) ie Noise oe race es a eee iby seconds 
Heater-Cathode Voltage: 
Peaks: va lier anu huts eee crm ah hee) eee ee Lm eo eee +200 max volts 
SV OPA SEN Ga Rh has cee a Se ee ee EE nr Pe ae 100 max volts 
Direct Interelectrode Capacitances: 
Grid: Noon tosPlate t. 25a 5) SRA, os cin sd oc who 0.02 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
and: InterragliShiel on bsiyi ig Pe ices cack caches cde hie o os AO 9.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and (Internal? Ghieldock2t. eater: eaite tee tebek ee raat pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate Voltage ..... Sah gs La Santee ey Bh sp PCE a Mee OREO rE aa ee 275 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ......................... 275 volts 
Gide NOD GM Olt Age 1 Ao ie a ae elt Oa omen Sn igual OY SO el See curve page 98 
Cathode: Curpent (ohio ager Src oe tard comin cube nh aus aes Ged a 22 mA 
Pinte: Tepamensee, oan ih eta agen aren neu iL St ei 2.5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 137.5 volts ...................... 0.6 watt 
For grid-No.2 voltages between 137.5 and 275 volts ............ See curve page 98 
CHARACTERISTICS 
Plate: Voltage vy iivecge vagescredl iy. goven dk dee best. eeed. Raneabrial 125 volts 
GER, TNO. as cate ae en ema ak oe ee a Oh Connected to cathode at socket 
Grid-Nez. Voltage Ot TT? ROAR any aa lok > DOTETY Bishe | ay 25 volts 
Cathode-Bias, Resistot’.§ (7). cco’ l. wsasicon. omineont! Manbour 68 ohms 
Piste Resistance CA DDEGS. <0 he . AG eal iets oe ie Milks Rees 18000 Sz. z“mhos 
Transconductanée “aU Rt TOL BRS Vd TOs oe Se AAG Se 0.15 megohm 
Plate Current’ ono eee Side ME SES SL ene are eee We ee 11.5 mA 
Grid- NG. 2 Cpr eiie. ge OR Gy ou eae oe Dat aes Sento es eee 3.9 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 PBS ltt PARIS: —33.5 volts 
Input Resistance at 44 Ate. teeta ieee tena s Mea ee id pei Oma p Rec arae gee te 4000 ohms 
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MAXIMUM CIRCUIT VALUE 


Grid-No.1 Circuit Resistance, for cathode-bias operation ........... 0.5 megohm 
H P SEMIREMOTE-CUTOFF 
8) PENTODE 5JL6 
HQ) ; (6)c2 Miniature type with frame grid used for agc-controlled 
\ <] if-amplifier applications in television receivers. Out- 
KEX\A Oe lines section, 5C; requires miniature 7-contact socket. 
o 1s Heater: volts (ac/dc), 4.9; amperes, 0.45; warm-up 
Gj time (average), 11 seconds; maximum heater-cathode 
7CM volts, +200 peak, 100 average. 


Class A: Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Ia eMRUIOLLR Se more he et geo) eA oie Lia a ke es 275 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ................0 ccc eee 275 volts 
xT SLOSS MVOLED SON LST 5 ce acd Goc g oln lela hud wee si ieee o Slack eee See curve page 98 
PAIRED ISStDALiON a ehh) ite NS Ces had oka oh mon Shenk ee dees obese. 2.5 watts 
WAC NGOCMO ULECI Gime rene Coste oy usa eget cio ERS oltalicl oia/isne aes ta Tor he iaitd ave ions 22 mA 
IG NOS OMELTT tL GME rye ee oc he sees co aod cE ate oa eh eeaos rotereloyn c lovato ovens 0.6 watt 
CHARACTERISTICS 

EE Se VO LUO ueenrs SNe ute. AEE Moles pctv bucunokeatas Wear «bic nme tit, «te oissueninidd >. 3 125 volts 
Grid-No.3 (Suppressor Grid)... 2.0.4.0. cease fon eb evans anaes Connected to cathode at socket 
Arce NON MEV LEAS Cle 6 oe Se len oa SEs cass Agee 6 wish a Soaceisyools nese, old’ huecee «musi ook 60 volts 
WALRCOSH IAS SRESIStOP ore te ids we eee es eles Sembee oe 68 ohms 
flatemivesistance: CA Dprox: if sie: 2a in oe hc Le eee. See. 120000 ohms 
ME SCOT CEAT CO oi. ee cost hads, em ek CORE Ocgcapeciin Fone ee baa ee 15500 umhos 
TELE Quire rE RRR ol elas dl rE aah A a a 12.5 mA 
Grig= Nome Gurrent: .'s:.:ccn RETR dae; Lee eee. oh. eo a 4 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 1500 wmhos .. —2.7 volts 
Grid-No.1 Voltage (Approx.) for transconductance of 150 uwmhos .. —5.5 volts 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance, for fixed-bias operation .............. 0.5 megohm 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 5KD8 


Miniature type used as combined vhf oscillator and 
mixer tube in television receivers. Outlines section, 


SAE 6B; requires miniature 9-contact socket. 
Peer Olence. (AC/OC)  .. oo voc k cv wccule noleae ome 5.6 volts 
WICRtCRMBOUTTENG, 6-565. 6 scien sdine nels «os Lia 0.45 ampere 
CATED WATN=Up LIMO” Sete eee nee akan 11 seconds 
Heater-Cathode Voltage: 
Pee MNES! SL Rav eks in bis oo niece ucde crt ad bie BE +200 max volts 
IMCL ACE VD ILC heck Sear rate es sites Penn ea pn et 100 max volts 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
JEIEN 72) SUES eo) Sane ee eT Seer, ol et PS 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 330 volts 
Gra NOLZ VOILA LE oe terchicks Ao dich see be ste cc oa hue See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
aL SeISSIDALION ett. lee ee ork ces utes RINSE 2.5 3 watts 
Grid-No.Z Input: 
For grid-No.2 voltages up to 165 volts ........ a 0.55 watt 
For grid-No.2 voltages between 165 and 330 volts See curve page 98 
CHARACTERISTICS 
LMGess SGT (1S Ae ne Ae 5 oe Sn SS Sn 125 125 volts 
MAACO MN OLCR SO a aca resale ohcsuane ae tein — 110 volts 


id= NOV OLA. Ty et ityote). Se tice Alva inc cet eka —l —1 volt 
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Amplification” Factor’. 09 2°83?) ..n etter sade 


TUBE MANUAL 


Triode Unit Pentode Unit 
40 


Plate* Resistance” (Approx) 0.5) de bisects e. — 0.2 megohm 
Transconductance............ b Liahigh Was? Mikal Meee ae ou MLN g 7500 5000 umhos 
Plate" Curse, 6 6h es a ee a ee 13.5 9.5 mA 
Grid-No.2 Current . 2.0.33... eee a: eee hee —_ 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
[eRe Bes Tek G Gin, ASE SATE at OR Ee ee —9 —8 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cire 1it Resistance: 
For, fixed-bias ‘operation = 3. 05 2. ds aelehl eos ae. Heel LL atowee 0.5 megohm 
Por ‘cathode-bias  Gperation — Nor. ce 'acis's some fete Aaa ae 1 megohm 
5KE8 Refer to type 6KE8. 
- 5KZ8 Refer to type 6KZ8. 
5LJ8 Refer to type 6LJ8. 
514 Refer to chart at end of section. 
5178 Refer to type 6T8A. 
5U4G Refer to chart at end of section. 
5U4GB FULL-WAVE Poo NC 
VACUUM RECTIFIER (4) (5) 
Glass octal type used in power supplies of radio and ‘¢ (6) 
color and black-and-white television receivers having 
high de requirements. Outlines section, 19E; requires @) =) 
octal socket. This type may be supplied with pins 3, * ent gis 
5, and 7 omitted. Vertical mounting is preferred, but (8) 
horizontal mounting is permissible if pins 1 and 4 are 5T i 


in vertical plane. The coated filament is designed to 


operate from the ac line through a step-down transformer. The voltage at 
the filament terminals should be 5 volts at an average line voltage of 117 
volts. It is especially important that this tube, like other power-handling 
tubes, be adequately ventilated. For discussion of Rating Chart and Opera- 
tion Characteristics, refer to Interpretation of Tube Data. Filament: volts 


(ac), 5; amperes, 38. 


Full-Wave Rectifier 


MAXIMUM RATINGS (Design-Maximum Values) 
Peak Inverse Plate Voltage 


Ste) of eo S jelt wie les toh s fea 0. © Stal oe Sie bleh ce « a elele eid a 
oa) el em wicel © Sila ‘ar 6 ww OTe @ 6 & Sie) aMs) 6 0) « 06 16 .0USh ane 
oe vt eel 6 ee erm ee + 
i OS ee” fo ny as it fa (elle) Mat ot a) cele fella oa 


See ae el tanee alle ebe te: lee ie "6 ist-elle 16) @ (6) akan ee 


TyPE 5U4 —GB 
E,=5 VOLTS AC 


MAXIMUM OPERATING VALUES WITH- 
CHOKE-—INPUT FILTER 
CAPACITOR — INPUT FILTER . 


OC OUTPUT MILLIAMPERES PER PLATE 
a 
re) 


ie) 100 200 300 400 500 600 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92cs-8450T! 


1550 volts 
1 ampere 


See Rating Chart 
See Rating Chart 


a> seen dee 


TECHNICAL DATA 


TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 


AC Plate-to-Plate Supply Voltage (rms) ...... 600 

WietrIGUEeCMDACILOT® |... kc cee ens 40 

Total Effective Plate-Supply Impedance per Plate 21 
DC Output Voltage at Input to Filter (Approx.): 

150 mA ... 335 

At half-load current of 137.5 mA — 

81 mA — 

300 mA ...... 290 

At full-load current of 276 mAs 2A: — 

162) wi Al Aas — 


Voltage Regulation (Approx.): 
Half-load to full-load current ................ 45 


TYPICAL OPERATION WITH CHOKE INPUT TO FILTER 

AC Plate-to-Plate Supply Voltage (rms) .......... 

Pittopeanpit, Choke ss 22. heen oo a era. Fe 

DC Output Voltage at Input to Filter (Approx.): 
4m 


17 ATL . ROE 

At half-load current of { Ce ee Va epee 

348 (mAs. Sk 

At full-load current of { O75 REA eee 
Voltage Regulaton (Approx.): 

Half-load to full-load current .................. 
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1100 volts 
40 uF 

97 ohms 

~~ volts 

— volts 

680 volts 

—_ volts 

—_ volts 

630 volts 

50 volts 
1100 volts 
10 henries 
—_ volts 
455 volts 
— volts 
440 volts 
15 volts 


#1f hot switching is regularly required in operation, the use of choke-input circuits is 
recommended. Such circuits limit the hot-switching current to a value no higher than that 
of the peak plate current. When capacitor-input circuits are used, a maximum peak current 
value per plate of 4.6 amperes during the initial cycles of the hot-switching transient should 


not be exceeded. 


* Higher values of capacitance than indicated may be used, but the effective plate-supply 
impedance may have to be increased to prevent exceeding the maximum rating for peak 


plate current. 


OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 


TYPE 5U4-GB 

Er =5.0 VOLTS AC 

SUPPLY FREQUENCY = 60 CPS 

CAPACITOR (C) INPUT TO FILTER: 40 UF 

TOTAL EFFECTIVE PLATE-SUPPLY IMPEDANCE 
PER PLATE: 


SA GaINIBEDEEE 5.6 7 8 
OHMS III Il 20 36 52 67 82 97 


t 


CURRENT-AND -VOLTAGE BOUNDARY LINE ‘DEA‘’= 
SEE RATING CHART 


OC OUTPUT VOLTS AT INPUT TO FILTER 
OC OUTPUT VOLTS AT INPUT TO FILTER 


Refer to type 6U8A. 


OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 


TYPE 5U4-GB 
E¢=5.0 VOLTS AC 


SUPPLY FREQUENCY=60CPS 


SOLID-LINE CURVES=CHOKES OF INFINITE 
INDUCTANCE 
LONG-DASH LINES=BOUNDARY LINES FOR 


CHOKE SIZES AS SHOWN 


SHORT-DASH CURVES=REGULATION CURVES 


FOR REPRESENTATIVE 
CHOKE SIZES 


N 
° 
°o 


fe) 3 
» DC LOAD MILLIAMP 


fele) 
ERES 


CURRENT-AND-VOLTAGE BOUNDARY LINE ‘CBA’ 
IS THE SAME AS SHOWN ON RATING CHART 


92CM-8447TI 


5U8 
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5U9/LCF201 Refer to type 6U9/ECF201. 
5V3 Refer to chart at end of section. 
5V3 A FULL-WAVE Poo NC 
VACUUM RECTIFIER (4) 45) 
Glass octal type used in power supplies of color and NE) On 


black-and-white television receivers and other equip- 
ment having high de requirements. Outlines section, mE Gaye 
‘19E; requires octal socket. Vertical mounting is pre- aks 
ferred, but horizontal mounting is permissible if pins 
2 and 4 are in vertical plane. It is especially important 5T 

that this tube, like other power-handling tubes, be ade- 

quately ventilated. For discussion of Rating Chart, refer to Interpretation 
of Tube Data. Filament: volts (ac/dc), 5; amperes, 3. 


Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak" Inverse’ Plate’ Voltage °. 20.) ke ee He SRT Ro 1550 volts 
PeakiPlates Current, (Perd Plate) mien. ene, ea ee 1.4 amperes 
Hot-Switching Transient Plate Current (Per Blatée) oo. 698. & 6.6 amperes 
AC Plate-Supply Voltage (Per Plate, rms, without load) #299se55. 8 550 volts 
Average Output Current (Per Pinte)? seetann. laee Pee ee 415° mA 


° With capacitor-input filter for ac plate-supply volts (rms, per plate, without load) = 470. 
TYPICAL OPERATION 


Filter Input Capacitor Choke 

AC Plate-to-Plate Supply Voltage (rms) .......... 850 1000 volts 
Filter-Input'-Capaciton® 452 ~ tog oer. ee 40 — uF 
Effective Plate-Supply Impedance per Plate ........ 50 — ohms 
Minimum Filter-Input Choke ...................... — 10 henries 
Average» Output (Gurrent, 9 ..2 6: < asin sce . hoee obctn. 350 350 m 
DC Output at Input to Filter (Approx.) ............ 440 390 volts 
CHARACTERISTICS 
Tube Voltage Drop for plate current of 350 mA (per plate) .... 42 volts 


* When capacitor values greater than 40 HF are used, the effective plate-supply impedance 
should be increased so that the maximum rating for peak plate current is not exceeded. 


RATING CHART 


TYPE 5V3A MAXIMUM OPERATING VALUES WITH: 
E25 VOLTS AC CHOKE-INPUT FILTER 
CAPACITOR-INPUT FILTER 


DC OUTPUT MILLIAMPERES PER PLATE 
a 
9° 


ie} 100 200 300 400 500 600 700 800 


AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92CS-10231T2 


5V4G Refer to chart at end of section. 


TECHNICAL DATA 


FULL-WAVE 
VACUUM RECTIFIER 


Glass octal types used in full-wave power supplies hav- 
ing high de requirements. Outlines section, 19B; requires 
octal socket. The heater is designed to operate from 
the ac line through a step-down transformer. The volt- 
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SV4GA 


age at the heater terminals should be 5 volts under 
operating conditions at an average line voltage of 117 volts. It is especially 
important that these tubes, like other power-handling tubes, be adequately 
ventilated. Heater: volts (ac/dc) 5; amperes, 2. 


Full-Wave Rectifier 


MAXIMUM RATINGS (Design-Center Values) 
Peak Inverse Plate Voltage 
AC Plate-Supply Voltage (Per Plate, rms): 
With capacitor-input filter 
With choke-input filter 
Peak Plate Current (Per Plate) 
Average Output Current 
TYPICAL OPERATION 
Filter Input 
AC Plate-to-Plate Supply Voltage (rms) 
Filter-Input Capacitor* 


Filter-Input Choke 


At output current of 175 


Oo ks we ae 
2 


Total Effective Plate-Supply Impedance per Plate .. 


DC Output Voltage at Input to Filter Approx.) : 


CeCe Ye ee Se Se a Pa) 


hfe oe age fe 6, 8 eles @ 6 €es 16 so eee Bp ip. 06) Clear ee 6 w 


Ce 2 | 
Ho ie « S © 0legn ole) | Vyete te © ofetnde 6c clleked Sim «0 0d ole 6 « © 
a 


i ¢ we © sole 6 0 6 60 0 ow we 6 6 6 thee @ e 6 0 6 6 0 6 6 BO 6 6 0 ee 6 


750 


410 


410 


henries 


volts 


* Higher values of capacitance than indicated may be used, but the effective plate-supply 
impedance may have to be increased to prevent exceeding the maximum rating for peak 


plate current. 


OPERATION CHARACTERISTICS 
FULL-WAVE RECTIFIER CIRCUIT 


TYPE 5V4-GA 
E¢=5.0 VOLTS 


DC OUTPUT VOLTS AT INPUT TO FILTER 
° 
°o 


am a Ps 
fo) 50 100 


SUPPLY FREQUENCY= 60 CPS 
@m<= CHOKE(L) INPUT TO FILTER: 
L=4 HENRIES ( MIN.) 
ome SCAPACITOR (C) INPUT TO FILTER: 
TOT. EFFECT. PLATE-SUPPLY 
tMREDANCE PER PLATE = 


150 
DOC LOAD MILLIAMPERES 


200 


92CM-6090T2 


Refer to type 6V6. 


Refer to chart at end of section. 


Refer to chart at end of section. 


5V6GT 


5W4 
SW4GT 


5X4G 
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5X8 Refer to type 6X8A. 
5Y3G Refer to chart at end of section. 
5Y3GT FULL-WAVE Po2 
VACUUM RECTIFIER «) 
Glass octal type used in power supplies of radio and (6)°" 


television equipment having moderate dc requirements. 
Outlines section, 13E; requires octal socket. Vertical HOG 


mounting is preferred, but horizontal mounting is per- Ono 
missible if pins 2 and 8 are in horizontal plane. It is Re 
especially important that this tube, like other power- 5T 


handling tubes, be adequately ventilated. For discussion 
of Rating Chart and Operating Characteristics, refer to Interpretation of 
Tube Data. Filament: volts (ac), 5; amperes, 2. 


Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Center Values) 


Peak ‘Inverse’ Plate / Voltage: .2f0 cn etn ae ee 1400 volts 
Peak’ ‘Plate (Currents (Pers Plate )naem), BGuceee ooo occas ace 440 mA 
Hot-Switching Transient Plate Current (Per Plate): 8 co esr ean 2.5 amperes 
AC Plate Supply Voltage (Per Plate, rms) ...................... See Rating Chart 
DCS Outhuts Corrente Pers Plate) cans: (8635 Fetal ie See Rating Chart 
TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 
AC Plate-to-Plate Supply Voltage (rms) eee, ae hee 700 1000 volts 
Filter input. Canacitors -. 2.6.00. ene ee 20 10 uF 
Effective Plate-Supply Impedance per Plate ...... 50 140 ohms 
DC Output Voltage at Input to sie seat tel = 4 
2: DOA Sipe ree 39 — volts 
At half-load current of sae ae SO OR BEG Ca 610 Mie 
20 Ae Sot Sa ae 0 — volts 
At full-load current of 84 ge A POAT OS YC a 560 volts 
Voltage Regulation (Approx.): 
Half-load to full-load current ................ 40 50 volts 


TYPICAL OPERATION WITH CHOKE INPUT TO FILTER 


AC Plate-to-Plate Supply Voltage (rms) .......... 700 1000 volts 
Filter, Input - ‘Choke#’.. 6. ne. Fen 2 Oe oe ee ee 10 10 henries 
DC Output Voltage at Input to Filter (Approx.) : 

DEG My Age ae ee 270 — volts 

At half-load current of 625 mA IT an 405 volts 

L560 —m. Aa Pa eee rt 245 — volts 

At full-load current of 125; @mAtte ae — 380 volts 

Voltage Regulation (Approx.): 

Half-lcad to full-load current ................ 25 15 volts 


TYPE S5Y3—-GT 
E,=5 VOLTS AC 


MAXIMUM OPERATING VALUES WITH? 
CHOKE -INPUT FILTER 
CAPACITOR-INPUT FILTER 


DC OUTPUT MILLIAMPERES PER PLATE 
o 
te} 


te) 100 200 300 400 500 


AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92C8-7396T2 


TECHNICAL DATA 
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* Higher values of capacitance than indicated may be used but the effective plate supply 
impedance may have to be increased to prevent exceeding the maximum rating for hot- 


switching transient plate current. 


# This value is adequate to maintain optimum regulation in the region to the right of 


line L = 


10H on curve OPERATION CHARACTERISTICS with Choke Input to Filter, 


provided the load currents are not less than 35 mA and 50 mA, respectively, for plate-to- 


plate supply voltages of 700 and 1000 volts (rms). 


OPERATION CHARACTERISTICS 
FULL- WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 


Eg=5.0 VOLTS AC 
FILTER-INPUT CAPACITOR 
=lOuFt 


TYREMOYS=GT 


700 
TOTAL EFFECT. PLATE— 
SUPPLY IMPEDANCE PER : 


$0 OEMRVES-5 
PLATE 4140 OHMS FOR 
CURVES 6-8 


ADK = SEE RATING 
CHART 


— 
Ole 
aot 

4 
az 


OC OUTPUT VOLTS AT INPUT TO FILTER 


/ 


OC OUTPUT VOLTS AT INPUT TO FILTER 


rae, 
f 
i 


/ 
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a 


kara 
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BN 
nthe 
peslileys |] a5 


oe 
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OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 


TYRE SSY3=GCq 


Ep=5.0 VOLTS AC 

CHOKES OF_INFINITE 

INDUCTANCE 

sence CHOKES OF VALUES 
SHOWN 

——BOUNDARY LINE FOR 
CHOKE VALUES SHOWN 
CEK=SEE RATING 
CHART 


L + 
AS SHOWN T uF 


| 
I 


J 
A US 


0 0 80 120 160 fr) 40 7) oe 50 
OC LOAD MILLIAMPERES OC LOAD MILLIAMPERES 
92CM-7395T 92CM-7394T 
Refer to chart at end of section. 5Y4G 
; 5Y4GA 
Refer to chart at end of section. 5Y4GT 
Refer to chart at end of section. 5Z3 
Refer to chart at end of section. 5Z4 
Refer to chart at end of section. 6A3 
Refer to chart at end of section. 6A6 
Refer to chart at end of section. 6A7 
Refer to chart at end of section. 6A7S 
Refer to chart at end of section. 6A8 
6A8G 


Refer to chart at end of section. 


6A8GT 
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H NC 
6AB4 HIGH-MU TRIODE Map 
Miniature type used as cathode-drive amplifier, fre- (3) (6) 
quency converter, or oscillator at frequencies up to g 
300 MHz in television and FM receivers. Outlines sec- .@) AT: 
tion, 5C; requires miniature 7-contact socket. Heater: 0 
volts (ac/dc), 6.3; amperes, 0.15. For maximum ratings, P 
characteristics, and curves, refer to type 12AT7. 5CE 
6AB5/6N5 Refer to chart at end of section. 
6AB7 Refer to chart at end of section. 
6AC5GT Refer to chart at end of section. 
6AC7 Refer to chart at end of section. 


6AC10 HIGH-MU TRIPLE TRIODE 


Duodecar type used in matrixing (color-difference) 
circuits of color television receivers. Outlines section, 
8C; requires duodecar 12-contact socket. Heater: volts 
(ac/dc), 6.38; amperes, 0.6; average warm-up time, 11 
seconds; maximum heater-cathode volts, +200 peak, 
100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate) Voltages lM. 2 Oh eh tise | is Meapeetenisianeeiath resins 330 volts 
Plate Dissipation: |)-7ctue 1 OS NBA beck Lowen LL 22 watts 
CHARACTERISTICS 
Pilate" Voltage) i .9. OF rt eae Pome otek tee ee 200 volts 
Cathode-Bias: Resistor \.+.. 4c... es kn odes eek 150 ohms 
Amplification Factors. --ecssdecrtiioe tgs oe cack wre Re 62 
Pilate | Resistance “CA nroex,)-: oo. cise oo ea cl ed bl, eee 10700 ohms 
Transconductance ........... meri dca oars tel in OR nae OS ee 5800 “mhos 
Piste Carvent) ourryost 0d... 6.0 2 Oe ete OE setuid cam Le 9 mA 
Grid Voltage (approx.) for plate current of 100 wA ............... —5 volts 
MAXIMUM CIRCUIT VALUE 
Grid-Oircuit ReSistanée: giciukic in. ck ee ee PT BS 0.5 megohm 
6AD6G Refer to chart at end of section. 
6AD7G Refer to chart at end of section. 


BEAM POWER TUBE— 
6ADI0 SHARP-CUTOFF PENTODE 


Duodecar type used as FM detector and audio-fre- 
quency output amplifier in color and black-and-white 
television receivers. Outlines section, 8B; requires 
duodecar 12-contact socket. 


Heater: Vortaze’ (acfde)it.a:3.). 4b. Sate eee 6.3 volts 
Heater: Current 3563.9 gi ee, ee eae 1.05 amperes 
Heater-Cathode Voltage: 

Peak, yalne ..... .. #6 Duan see dutetertnaw bene: Bo. Seo +200 max volts 


ArverRBeOwMte i. akg re ey wind TOR ee eee 100 max volts 


TECHNICAL DATA 


Direct Interelectrode Capacitances: 
Beam Power Unit: 
eNO IU COns EIA CCL Sk. Bitpsns Paes ages, ehtke sicko spec WacK lc bbe fas hea s 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
PRIOmESECE ENING SHICI Ge oe ae ear tn ee ee eee arr eos: 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and Internal Shield 
Pentode Unit: 
Grid No.1 to Plate 
MGT MENGES COMENREC™. cof ct. cscs cio sc cM ME ROMORE Biek coc e beads 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
Taded! TORS Renee ASS WT) Us BRIG ARERR lai a i acrid a ce li 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, Plate, 
and Internal Shield 
Grid No.1 to Grid No.3 


wits oie et! 6) 6 (ae ej ierre re! w/e Vane: |e, eee!) O00 6,-61 0&6 6 bIn6) le) .0 ee w welle: 


ei felle 1a) © ist lea! elatietis(o ote lee ire. Mk.w oN ah© 4) (egle © Bie oie) fe) © 6 0 ‘8 0 6.0 


shins el b. pie axe (sie) legina ihe’ in 6 1p) 6) is \s' 0) 16,56) 5: a: (6 (8) ie) oD! OMS. 6: 9) io: <8)! le 
map! ic i! \o ‘eso we ee 16. ote tstaWe ts: 6 fe) @) ea eite) piter ene tele wetate Sb we 


Beam Power Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


NAL MVIOLUA.C ene che 5's IEEE he ve oR coe eess oes CEO om 4 
Grid-No.2 (Sereen-Grid) Voltage: .200e. .2.0/2... S080. as 
flew issipAionere oo)... p.cabtee PAS et nee Cy oie eo ee 
EER GLIS a7? LIED TTB bara RRR Ri SS ia RMS De Raa ea Prat SIRE Mr APR LA lara 
TYPICAL OPERATION 

ESO LCA Cun eNO Fee oe RI og he sets cass penises verropebredone ietcoButveerduensvoweiens 
Rent VOPR EOL GES Clit esc Meh ecc ie ced ciate ch Gospsveieh sous seiletle bella vauersei wie iwlguttie've-ws 
Grigeawo.2 (Control-Grid)* Voltage: 4.5. ioc cee wie wo SMe ee 
IPCAKBAHMGTIC-NOs1 V Oltag eae oS kp ad cena ensues neas evStths toe.oustiordennsudee 
Levo-scignaleriatecCcurrent. . 85. sh. as Se boos 
Maximum-Si¢nal  PlatesCurrenteieay os..2tekes. hoe Rela. is 
LeLro-sig nal Grid-No.2- Current ..b..20s6e ao bce adapted ee aberleriede 
Maximum-Signal Grid-No.2 Current ..................c2eceeeceees 
Praremnesistances CADDIOXs) (20. fede: Cok ca ae ec ek owe ode cee 
er CMSCONMOUCTATICGMEe. <5 5st, 5 cue oe te Cae ee a SE 
SC MPIVESISLONICO Gees) ss che ee ie OEM cae oe ce de wie 
Lovateblarmonic Distortion’ = 2% 2. ss eh see ws cade elle 
Maxamtum-signal Power Output: 2. 6) ct cts See ee een. 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
Horernixea-pias: operation! 22.5. Jeter aried. 2. AG sk oe. 
For cathode-bias operation 


WE Cuisire. (el (eiai(e\yeleie o>) jeslelie j9\\e) ,o 1a) 1s: tem) \ei/e)y a (een e's.) 16) te coyre 


Pentode Unit as Class A, Amplifier 
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0.26 pF 
11 pF 
11 pF 

0.024 pF 
3.4 pF 

8 pF 

9.5 pF 

0.12 pF 

0.34 pF 

275 volts 

275 volts 
10 watts 

yd watts 

250 volts 

250 volts 

—8s volts 

8 volts 
35 mA 
39 mA 

2.5 mA 

7 mA 
0.1 megohm 

6500 umhos 

5000 ohms 
10 per cent 

4.2 watts 

0.25 megohm 

0.5 megohm 


CHARACTERISTICS 
ASLCMOT EMM VAW OLERLO = ge ili ere ties cr oe ee Ns 150 volts 
Gridone.. (control Grid) *). 0... ee. Connected to negative end of cathode resistor 
Grid- Moe, (sereen-Grid) Voltage = .. ..):. /.e6. oo ain et. ROL 100 volts 
Gridwio.t (Control Grid) 00... jcc eee cm eng de Connected to negative end of cathode resistor 
CasMonde-DIaSMmVeSIStOl 35 eee ra a. ee CRE, Seed ooh al ae ON 180 ohms 
Piste Wesance «Approx: feos. 7d oer ee Oa PR eh 0.11 megohm 
Transeonductance, Grid No.l: to Plate i.ioc eines awe? . i eo oem 3400 umhos 
asansconencrance, Grid No.3. to Plate *.. 0 3 4 cee 600 umhos 
Piates@urrenterar. Sar shot oe cae Rs en ie "ga DE oe mA 
Crig=aNO: cee Currents. fo 2 1s 58 Sit OO eee: . Aen eaten swastee magn 3.2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA .......... —4.5 volts 
Grid-No.3 Voltage (Approx.) for plate current of 20 wA .......... —T volts 
Pentode Unit as FM Sound Detector 
MAXIMUM RATINGS (Design-Maximum Values) 
ECS ne 2 Seen © een Een RNR Lt ye 300 volts 
Grid-No.3 Voltage: 
Negatives pinsmvalwedgetinnk.. RINE POAT «cole nd ch ewes wonders 100 volts 
Osttineabinoe VACHE Oo. 2 . SES: BES. le ois. h ana a ols d vale weachnuaye biavee 25 volts 
CTE OCCESUDD IY: VOILALE! «5 sisbs cocwck eek vice oe oedine cs HAMMAR EE 300 volts 
ove ch 2D VOCS Ee ee aon aks en ne ee eRe, ame eee 
Grid-No.1 Voltage: See curve page 98 
INE ACAV Ca INS BV AUC ooo oe orgies & ne a Vow opine re mute Doe oo OO —50 volts 
PDSILIVe-DIASEEVAlUC .. d.92,45,<. dake ee ewes eae. dha xe 0 volts 
Ia LOmPeSIDATION £5). |: ss. se ERE. SR SS. | hehe | ae. A iat watts 
CA NOSE DU ae Sere ee; A dak REM teehee 4 lek ete Go Oh aaty. eke 0.1 watt 
Grid-No.2 Input: 
Horserid-No-.2 voltages up to 150 ‘volts (200 20 ee, 1 watt 
For grid-No.2 voltages between 150 and 300 volts .............. See curve page 98 


MAXIMUM CIRCUIT VALUES 
Grid-No.3-Cirecuit Resistance 
Grid-No.1-Circuit Resistance: 

GREECE DIASMODeCYaA LION 4 ae oho caee a esa otis Oates Sas 


For cathode-bias operation 


Se, oa erel Is Mw RIS) (Sel EO OMe LO 18 18 BS) #180 6) Sie) Pele wt Spe 6 lta te 


0.68 megohm 
0.22 megohm 
0.47 megohm 
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6AE5GT Refer to chart at end of section. 

6AE6G Refer to chart at end of section. 
6AE7GT Refer to chart at end of section. 
6AF3 HALF-WAVE 


12AF3 VACUUM RECTIFIER 


Miniature type used as a damper tube in horizontal- 
deflection circuits of television receivers. Outlines sec- 
tion, 7C; requires miniature 9-contact socket. Socket 
terminals 1, 2, 3, 6, 7, and 8 should not be used as tie 
points. It is especially important that this tube, like 
other power-handling tubes, be adequately ventilated. 
Type 12AF3 is identical with type 6AF3 except for 
heater ratings. 


6AF3 12AF3 
Beater - Voltage 6480/de). 055 cS ose bs ee 6.3 12.6 volts 
Heater. Current SFR i2" ic cu at ELE ER i 0.6 amperes 
Heater Warm-up Time (Average) ................. — 11 seconds 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse Plate Voltage# \).; :h.accdimioe 2 PR 4500 volts 
Peake iste Current. to ree eee Lee eee ae eee 750 mA 
Average’ Plate “Cittrentis® + 352528 Gee) GE ae ea ae 185 mA 
Bulb Temperature (At hottest point) ............................ 210 °C 
Heater-Cathode Voltage: 
Peak value Ta gi. CAs a He» tae > F +300 —4500 volts 
Averagenavalae «i663 ee ee a ee a +100 —1000 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6AF4 


6AF4A MEDIUM-MU TRIODE 


2AF4B/2DZ4, 
3AF4A/3DZ4 


Miniature types used as local oscillators in uhf tele- 

vision receivers covering the frequency range of 470 

to 890 MHz. Outlines section, 5C and 5B, respectively; IDK 

requires miniature 7-contact socket. Types 2AF4B/2DZ4 and 3AF4A/3DZ4 

are identical with type 6AF4A except for heater and heater-cathode ratings. 
2AF4B/ 3AF4A/ 6AF4 


2DZ4 3DZ4 GAF4A 
Heater" Voltage. Gac/de) sc cansa eee 2.35 3.15 6.3 volts 
Heater ‘Current. 0008 4.2. S ee eee 0.6 0.45 0.225 ampere 
Heater Warm-up Time (Average) .............. 11 11 — seconds 
Heater-Cathode Voltage: 
Peak valie OGG. 0 pio ca rated sae ee +180 max +50 max -+50 max volts 
ANC AaS et Valitedsy jis a6 yer gee Ade eae oe 100 max 25 max 25 max volts 


Gridh taeP lake (i. 2s ee, Se a ee 1.9 pF 
Gridvto, Cathade and Heaters: sadn os gare aries lasunhavalde eae ol. 242 pF 
Plate to CatHede and Heater >). oih5000.5 feck Awe ee. 1.4 pF 
Heater to Cathode (External Shield connected to plate) gos nek 2.2 pF 
¢ With external shield connected to cathode, except as noted. 
Class A, Amplifier 
CHARACTERISTICS 
Plate =Supply “Voltage! 4) 404). 6.047. Se 90 te, 062 gpewsad « 80 volts 
Cathode-Bias. Resistors )b 6 i ois wahna sd cottons a ly ede alte ee 150 ohms 
PAN NAS come a I BO ta os 8 8 ices) a lassi ceisicr ooh eA Pow ne aes aaa 13.5 
Piste: Kevistdice: “(A pppoe.) > 56s ose oe a es ho ee ee 2100 ohms 


RPA Re Regier eer Met oS aS oh Saeed ea ae eae eae 6500 umhos 
Blate ss Guttent . ce. 6 ities cuss, Cok he oo wR ea ee as ee 17.5 mA 


—— 
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UHF Oscillator 
MAXIMUM RATINGS (Design-Maximum Values) 


PSL CMMIV IO ICO DOME oc SAAT Ais wilds ates wirsale Siete base eS See ab ewes 150 volts 
Grid Voltage, Negative-bias value ............. 0... cece cece e eee 50 volts 
Veh OS Te es en, ee ae Se eee ee wes cee 2 mA 
aa LOMPIO ISI DA LIONS S 0) 48 jes cia es oe ew s Bande alt b wed. beak. 2.5 watts 
Average Cathode Current .......... ien aeeee ce Meee eee yee hele 24 mA 
TYPICAL OPERATION AS OSCILLATOR AT 1000 MHz 

TARGUS DDIGSEV OLA E™ CIS ck csc ee ee Fe, Fe, PERS. 100 volts 
RAN EIR ESTAS ke Pt ec test tor occ oe dc epee Rima cds MeN bee Mies we 220 ohms 
(ELe ve INES CIEE YO op etek, AUB Rental aati teas. celal Een al att ied tani te mare an 10000 ohms 
Plater MCULrenmpers Fes... RSS AE a SOY PS at 17 mA 
eee AMTOX,) a hea A ARS Pa SARE ERER LSB EROS 750 pA 


MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 
For fixed-bias operation ........ SEALS Ee ee ot Ae ee BS Not recommended 
MOTMCALHOGE-=DIAS: ODETAGION | ..5.o.5 sie oiacsie, ceieus dls: deene.cjoisie isi ousoisie’ «ous 0.5 megohm 


PLATE MILLIAMPERES 


Oo 50 100 150 200 250 
PLATE VOLTS 92CS-7756TI 


ELECTRON-RAY TUBE 6AF6G 


Glass octal type used to indicate visually, by means of 
two shadows on the fluorescent target, the effects of 
changes in the controlling voltages. It is a twin-indi- 
cator type and is used as a convenient means of indi- 
cating accurate radio-receiver turning. This type may 

7AG be supplied with pin No. 1 omitted. Tube requires octal 
socket. Heater: volts (ac/dc), 6.8; amperes, 0.15. Maximum ratings in indi- 
cator service: fluorescent-target volts, 250 max, 125 min; ray-control- 
electrode supply volts, 250 max; peak heater-cathode volts, 90 max. Typical 
operation: fluorescent-target volts, 250; fluorescent-target mA, 3.75; ray- 
contact-electrode volts (approx. for 0° shadow angle), 155; ray-control- 
electrode volts (approx. for 100° shadow angle), 0. 


DUAL PENTODE 6AF9 


Miniature type used in television receiver applications. 
Unit No.1 is used as a video output pentode, and unit 
No.2 as a sound if amplifier, age amplifier, or sync 
separator. Outlines section, 6L, except has 10-pin base; 


10L requires miniature 10-contact socket. 
peemcer Volmmrevitad/de) G6o0) 1 bbai oc CS a en Tn es 6.3 volts 
mcmeri@Mre ed. <  O0Re. S . . S OURS. wo Sino ouitcenup sec vadecculanue 0.85 ampere 


Peak teater-Cathode Voltage .f....:.62.cbsecbecesieascecesose +200 max volts 
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Direct Interelectrode Capacitances: Unit No.l Unit No.2 
Plate to All Other Electrodes (except grid No.1) ff 11 pF 
Grid No.1 to All Other Electrodes (except plate) 12 10 pF 
PlatetonGridl No.1). 5.44255 (ee eth See ee 0.105 0.140 pF 
Grid NO. (NG: Heater. .5.45 teen sie ee iva eens — 0.140 pr 
Plate of Unit No.1 to Plate of Unit No. 2 ...... 0.150 max pF 
Grid No.1 of Unit No.1 to Grid No.1 of Unit 
Nos 2 Veet cs tee Rnee Pe Rian a ee 0.010 max pF 
Plate of Unit No.1 to Grid No.1 of Unit No.2 ... 0.100 max pF 
Plate of Unit No.2 to Grid No.1 of Unit No.1 .. 0.005 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Unit No.l Unit No.2 
Riate Supply “Velage le ee ee 550 550 volts 
Blates Voltageriion. 3). te en Lee ear ae 250 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ 550 550 volts 
GCUdNG2 EVOltager to et ee ee en ee 250 250 volts 
Cathode Current, ..).,. fi. eu Qe ae Roth oe, Te 60 15 mA 
Plate: Digs DAtiOnen cg i a 8 tik Nol ek me ele rus | cal 5.1 15 watts 
GEIGeING.2 ) LNpUL. teen en ee Te ee ee 2.5 0.5 watts 
CHARACTERISTICS 
Plate Voltage? ota. . bgadt a att ey. 8 ee 170 150 volts 
Grid-No.2. Vollagect:.". \a cutie ee oa eee 170 150 volts 
Grid-No.1 (Control-Grid) Voltage .................. —2.6 —2.1 volts 
Mu Factor, Grid No.1 to Grid No.2 ................ 38 38 
internal, Resistance (.u <) 8 eo a ee 0.032 0.16 megohm 
a ranseconductance’: 0.46 mnt oe ee canes 22000 8500 umhos 
Piste. Current. tals) SA <oOges 80rd 6oy BiGe ce Reg Aen, 30 10 mA 
Grid-No.2> Currents oe Be ees tor ae es ee Tee 3 mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance.) qeadis. sc. oc. ach ehh 1 1 megohm 


6AFI11 DUAL TRIODE— 


1SAF11 SHARP-CUTOFF PENTODE 


Duodecar type used in television receiver applications. 
The high-mu triode unit is used for age keyer service, 
the medium-mu triode unit for sync separator service, 
and the pentode unit for video amplifier service. Out- 
lines section, 8C; requires duodecar 12-contact socket. 
Type 15AF11 is identical with type 6AF11 except for 
heater ratings. 


6AF11 15AF11 


Heater “VOUaGe. 4 (ACTA). ne a ee ee ee 6.3 14.7 volts 
Heater®:Current®’ S04, s) (Reese? sO es po ise 1.05 0.45 amperes 
Heater Warm-up Time (Average) ................. — 141. seconds 
Heater-Cathode Voltage: 
beak vette Paral... Peek eae ee eas +200 max +200 max volts 
Averagenwalhien: ete. sh ae cetietbatty Lou Bo. 100 max 100 max volts 


Class A, Amplifier 


f f Triode Triode Pentode 
MAXIMUM RATINGS (Design-Maximum Values) Unit No.1 Unit No.2 Unit 


Plate ,Voltage ss) iy oe ee ee eee 330 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........ — — 330 volts 
Grid-No.2 mvoltagercr. it tee hens mee rs — _- See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive- 

Diag. WAINC ee i Pe ea el ett eae a 0 0 0 volts 
Piate, sDismipedions «uct ces ee nee ene at ulisg | 2 5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ...... — _ 1.25 watts 

For grid-No.2 voltages between 165 and 330 

VOLS LS. Meek ae votes olen ee re, tes ae creie — — See curve page 98 
CHARACTERISTICS 
Plate Supply Voltage ide. ornate. oR. Fee 200 200 250 volts 
Grid-No;2 2Supply SVoltage .. . >in... sc.... 0. os — — 150 volts 
Grid-No.l Voltage hoe 2. eo oR SS, —2 — —— volts 
Cathode-Bias Resistor 4. ...:..¢.00sccecek code... — 220 100 ohms 
Amplification  Wactors. 4:3 os ease aoe ee 68 41 oo 
Plate Resistance ((Approx.) ..................... 12400 9400 68000 ohms 
Mvangeonductancee Bo ooo ae sidelobes be voc. 5500 4400 11000 umhos 
Rlate: Carteu tint Oso <5.550 adc bcd onda cs 7 9.2 24 mA 


————— 
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Triode Triode Pentode 
Unit No.1 Unit No.2 Unit 


MiGaNO meucTent. . .. SohStes 2h FS GAGs ow WHOSE —_ 4.8 mA 
Grid-No.1 Voltage (Approx.) for plate current 
NLA 7... ote ne FOR eae Mo eed gees eeee _ —6.5 —10 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation .................06. 0.5 0.5 0.25 megohm 
For cathode-bias operation ................. 1 1 1 megohm 


SHARP-CUTOFF PENTODE 6AG5 


Miniature type used in compact radio equipment as an 
rf or if amplifier up to 400 MHz. Outlines section, 5C; 
requires miniature 7-contact socket. For typical opera- 
tion as a resistance-coupled amplifier, refer to Resist- 


7BD ance-Coupled Amplifier section. 
PIGRLeErIeVOIETEH(AC/dC), ook ccc ccc escccvsscesece Sis. s''s! 6") abetedereyere 6.3 volts 
MSTA AMR TNR ONT GM. 7915 soo ifm Ia) 'e, 5)lo5) efi s oitss Vayus Warde las eS vb wtolle ana hlshee ol SL DMO DARTY 6 Be 0.3 ampere 
Direct Interelectrode Capacitances: 
Pentode Unit: 
CBSE GL TRU RRE ET Rapa SE oy Tat a eh ta gerald oa tea mR le 0.030 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
BoGeriBECern al.  ShICld) aha ts se ae oF ay fei fey ae = ae 6.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
anus internal Shield: .}i-75. S3:78e) PEs ak hh ws oc SBM 1.8 pF 
Triode Unit: 

icra No. to Plate’ and’ Grid *No.2° 02... 1.5 ck ee ee os eee 2.5 pF 

Grid No.1 to Cathode, Heater, Grid No.3, and Internal Shield . 3.6 pF 

Grid No.2 to Cathode, Heater, Grid No.3, and Internal Shield . 3 pF 

Plate to Cathode, Heater, Grid No.3, and Internal Shield ... 3 pF 

Class A, Amplifier 
Triode Pentode 

MAXIMUM RATINGS (Design-Center Values) Connection* Connection 
RAL CY OLCR OW oe sie. cyo. 2 onsen o) ood bona, 0 tyr wij erejone ieee 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 300 volts 
GTIGeNOrceeVOILAZE fcc cca ce cack scneeciiuuweunas — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
PF lateaP Dissipation... . . .oaeit ores Skid pices. cazhleee + ae dhe 2.5 2 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts ......... — 0.5 watt 

For grid No.2 voltages between 150 and 300 volts — See curve page 98 
CHARACTERISTICS 
IAGO DIV IOV OLLAZES (Gs ciceciss cies sacle acess ne faa 180 250 100 125 250 volts 
Grid-No.2 Supply Voltage ....................000. — — 100 125 150 volts 
Cathode-Bias Resistor 4... . 5... o sath benpye Be. dhs wes 330 820 180 100 180 ohms 
MOU CALIONM PACtOr ooo ck nec os chee yee cle eee 455 42 — — — 
Plate Resistance (Approx.) ............00.ecceecees 0.008 0.01 0.6 0.5 0.8 megohm 
Prancconductanceak.... 26). SOUS ob cl. Cevetevantheetevotone 5700 3800 4500 5100 5000 umhos 
peeeeemneerent (O68... . 32)...vdgen. teu ivins.. Wms 76.5 4.5 7.2 6.5 mA 
Reet PP VOCUTTONE >. onic ons eckkse nie oo ere w ea OHO eR — — 14 2.1 2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

Tie EDEN RT RARE 2% Foo 8S ES tar a Ce Oe ED —- — —5 -—6 —8 volts 
* Grid No.2 connected to plate. 

POWER PENTODE 6AG7 


Metal type used in output stage of video amplifier of 
color and black-and-white television receivers. Outlines 
section, 2B; requires octal socket. 


ENN LA ELEY ALC DER SD Poteet a. a stra, cvecxy Qiafig, aig) Ghepia\s lak chatans ta ds goede 6.3 volts 
eae IONE RT OPES oe HT tt ME Rag oc, Bleek, Merc Besos 5sins Lévss, cl sees, «aad «, olla opcle ele 4 aeete 0.65 ampere 
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Peak; Heater-CathodewVoltage: eign. S508 cid ee cca dew +90 max volts 
Direct Interelectrode Capacitances :¢ 
Grid® Nosle to: TPlates sos aye) ins ela a rr eee 0.06 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, Shell, 
and GIntéernaliShieldbiets: ac. Wee Sie 8. 6 oo ne eee 13 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, Shell, 
and. (Interna) Shield vets. esi oe ee oe ae 7.5 pF 


e Pins 1 and 8 connected to Pin No.5. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


Plate cS VOMAS eM ap tee iii eis sore rsh oe ea cae ere ee 300 volts 
Grid=NotZmiViOltagecy.s oon ees ees Soc ne hae 300 volts 
Grid-No.1 Voltage, Positive-bias value ...................0eceeee 0 volts 
PlatesDissipationy 35 sec aih 2 ee pa eres. An on eee ee el we ee 9 watts 
Grid-Noi2ZMinput™ ooo. oun o ee es Bc ce a. Pee ee 1.5 watts 
CHARACTERISTICS 

Blate. VOILA rer creche he Ak rl Niort 02s, DS Be ld Sm RECT eli 300 volts 
Grid “Nos ~(Suppressor ‘“Grid)*47).. 802.9%, 334, AS eae Connected to cathode at socket 
Grid=No:2)s(Sereen=Grid ) tiVoltage?: otrsiyn.. eee Go. ee 150 volts 
Grid=No:1_ (Control-GridiisasV oltagvewon... 37 ic add gee oe ee —3 volts 
Peak" AF 'Grid-NoVoltagersstno fits BP ee Ge Ad Re) eA 3 volts 
Zero-signal “Grid-No.2 ‘Currentenhine . “ote ae. eee eee 30 mA 
Maximum-signaliGrid=-No:2. Current, 9. s4.0006500 220.04 eee 30.5 mA 
Zero-signalt Grid=No.2 Current) +:2542+2222+ 5042 555. nasge bee. 7 mA 
Maximum=SignaliGrid=-No.2 - Current: 44224 $0640 40505-55 hon Ae 9 mA 
TARGET ORESISUANCOS: & 6.0, k5 5, a Fo eta e ha on eee Be eee 0.13 megohm 
AHAMSCONUUELANCENE Vat AIG oS i. oe aes oe eee bee aon 11000 umhos 
ERAN R C518 BNO ig Wiles ten re tces iu ooo Mics. wlio os he he ees RO 10000 ohms 
total Harmonic Distortion 2. ..: a ocht: aaa ee ee eke 7 per cent 
Maximum-Signal s.Power Output "..... us... ee ee : 3 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


Por fixedsbias operation 3055 eee ee ee 0.25 megohm 
For, athode-bias operation. ...cni5 2.3. ...9sea.anlees Oke . HER 1 megohm 
MEDIUM-MU TRIODE— 
6AG9 SHARP-CUTOFF PENTODE 


color and black-and-white television receiver applica- 
tions. The pentode unit is used as a video amplifier; the 
triode unit is used as an age amplifier. Outlines section, 
8C; requires duodecar 12-contact socket. Heater: volts 
(ac/dc), 6.38; amperes, 0.82; maximum heater-cathode 
volts, +200 peak, 100 average. 


Class A: Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plates Voltawevk .Qur2 ASMe 2OES GHRTRIRR I Wo5 Ae. 330 330 volts 
Grid-No.2 (Screen-Grid) Voltage ................ — 200 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias 

VAIN Ciena eke ta eis Le ete eee ea 0 0 volts 
Plates, Dissipationiie4 tee. We, ee 1.1 10 watts 
GUIS NO UMD Uitaaels cos cheval tet cee ee oe ae ne a 1.5 watts 
CHARACTERISTICS 
Rlater WV Ola eE teen a rs epee et te Tee eee ee Pe 150 55 250 volts 
Grid=N0-2 sV.Oltage: 4005 cit tee) yt ene ae Se area ome ae — 125 150 volts 
GYIGSIN OM VOLLA SC ai aa. ea ee Oe eae Meret pe — 0 — volts 
Cathode-Bias wResistor. sos a ee 350 — 56 ohms 
Amplification Mactora oe ase cer 39 — —— 
Plate Resistance. (Approx.) (oo 3). ao eee es Bee 8500 40000 ohms 
Transcondtictancem..: oo... ox. oo. oc Ree Re 4600 — 30000 umhos 
Plate sCilerenic ees hath ee ia ue ey 6.2 28 mA 
Grid-Nos2 sCurrent FOR. oso cece ie kc is  ce —— — 5.6 mA 
Grid-No.1 Voltage (Approx.) for plate current of — 

OEATIOND SOME ATE. Voet An umn cha ecm d Bint oe —T _>_- — volts 
Grid-No.1 Voltage (Approx.) for plate current of 56 

OO A. ete. See sae See bate. ener. — 21 —5.4 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For fixed-bias “operation <i: :+:.:6.::23.i5:!, 0.5 0.1 megohm 
For cathode-bias operation .................. 1 0.25 megohm 
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TWIN DIODE—TwIN TRIopdE © AGT I 

30AGI11 
Duodecar type containing two diodes and two high- 
mu triodes, used primarily in FM stereo multiplex 
service. Outlines section, 8A; requires duodecar 12- 
contact socket. Type 30AGI11 is identical with type 
6AG11 except for heater ratings. 


6AGI11 30AGI11 
ieee TM VIOULA DCm POR a Ms Pucaden Rone chars the ae ee eee 6.3 30 volts 
WHetermeurrenitern. coc ccs cise Ge clic che carct och. hotete 0.75 0.15 ampere 
Heater Cathode Voltage: 
IEG Ae re ner ar eek ee eT, +200 max +200 max volts 
PAVEN POM iets sic e.ai0 610 0.6 58) v0 bre 6 ee A OEE CR ole 100 max 100 max volts 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


llr Wes) SS i ee ae eke nn ie ee ee eee er ee 330 volts 
PA OME SS IIA CIOR rece i ow acs: eee eee ces SI LOT checntsdasiolion «iho 2 watts 
CHARACTERISTICS 

PTAC OM VIOI AS OUR shoe ccc cee ae OM Ee i A oc th oP ame ee SH, 125 volts 
GOs OILACC PS A Soin... Sas... See Ree eee nd ho we —l1 volt 
PASHAN TIAL O TIMER CLOL oso oo 6-5. ss, 6 euhushe Rusasio st delist. tus o4 ates Silo vo Oe ep Paola den lovers als 66 

Piste. aesmeance ) (Approx:) oot... Coe ae Se 8500 ohms 
PEEATISCOOUUCLANCEN | os) ...... Gee ee i teh se ee OL See SOR. 7800 ymhos 
Pepe MCLIRIEEING SEGRE, cc oc CoS. gv ssa Ns Ra er Se a ee atc tavar ee eae: eb She 7.5 mA 
Grid Voltage (Approx.) for plate current of 80 wA .............. —5 volts 


Diode Units (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


Bee MOEN oS og iol an ule ws iw Se a sehd boos gs RR INS ORS 5 mA 

CHARACTERISTICS 

Tube Voltage Drop for plate current of 18 mA .................. 5 volts 
Refer to chart at end of section. - 6AH4GT 
Refer to chart at end of section. 6AH6 


6AK5 


SHARP-CUTOFF PENTODE 6AK5/ 


EF95 


Miniature types used as rf or if amplifiers especially 
in high-frequency wide-band applications at frequen- 
cies up to 400 MHz. Outlines section, 5B; require min- 
iature 7-contact socket. 


eater mey OILACeIN(ACTOC) © PRIRIT cc 5 Tee es és ovdiore oeibiers 4 618s dG 5.8 ale ee 6.3 volts 
TEKS Gye (CHIR ERC TES arco: eenentop eaten acct cos ie MOR RRR ER a 0.175 ampere 
Pennmetrenter-Catnode: VOltaAPe oxic c fek cicww soles ss soso woe wees ess +90 max volts 
Direct Interelectrode Capacitances (Approx.) :# 
EPEC NOM ETO LALO te ee ee ee oa y She ea ee elerela ate'e avers ee 0.02 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
HTCERITA  OUICLas APs or Caan | Oa eet tL part «Pare BE, 0 claw Sle ott 4 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
MEIPOUITA LE SACL os si isc, Sphinn Seatac ete « Anetons oie We ecelae Me s 2.8 pF 


= With external shield connected to pin 2 or 7. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


PASO Ce ME er te er ne le eee ea led eaain dest ote. 180 volts 
Gmadewosss (screen=Grid) Voltage’ e573 2s Pieei disci soe ldeee. See curve page 98 
Cee Ce SIIDD IV NY OlLAWE Ee mn eee See neeos hee) Se ke cl ake 180 volts 
Grid-No.1 Voltage, Positive-bias value ................cccccsvccee 0 volts 


as saa eM TES ARS EULA OTA Oey ooh aells oe eas eae sas lace a eaetionse HL: ho Ja. s6 cok ial ehh MARS alee watts 
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Grid-No.2 Input: 


For grid-No.2 voltages up to 90 volts ....................... 0.5 watt 

For grid-No.2 voltages between 90 and 180 volts ............ See curve page 98 
Cathode’ Current ® vneis, O25ePon eh ui. EARS Sees eee 18 mA 
CHARACTERISTICS 
Plate’ Supply Voltage) i2:.. hwo. Saal eo OU 120 180 volts 
Grid-No.2 Supply. /Voltege 0. fied te cnc bards Chokcd:. 120 120 volts 
Cathode-Bias Resistor ................c-cccecee.. 180 180 ohms 
Plate Resistance (Approx.) ...........ecceeccucces 0.3 0.5 megohm 
Transconductance (4 5.0o%. 4. ants « £0 ie Se. sa eee 5000 5100 umhos 
EIMRG: 1 CCOPTOWE SS 004. Bane: es hacctans btnlncta eee oe 7.5 1.7 mA 
Grid-No.2 | Current 7. >. Rae pe, Ts. 2.5 2.4 mA 
Grid-No.1 Voltage for plate current of 10 wA ..... —8.5 —8.5 volts 

6AL3 Refer to chart at end of section. 


6AL3/EY88 vacuum RECTIFIER 


Miniature type used as damper tube in horizontal-de- 
flection circuits of black-and-white television receivers. 
Outlines section, 7D; requires miniature 9-contact 
socket. Socket terminals 1, 2, 3, 6, 7, and 8 should not 
be used as tie points. It is especially important that 
this tube, like other power-handling tubes, be ade- 
quately ventilated. Heater: volts (ac/dc), 6.3; amperes, 
1.55. 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


Peak Inverse Plate Voltage# (Absolute Maximum) 8) yee 7500° volts 
Beek . Pinte: Carnent (ic) sasnsas cate ene g ae aes eae 550 mA 
mvetaze ) Plate: Current 1) gnc ctuclc yak. cae LER ee tae ee 220 mA 
Plate. Dissipation |) 3... 2. adeqaaee «eases pee kan 5 watts 
Peak Heater-Cathode Voltage 0.0)... 9... 04,..6.0.- be. 6600 volts 


° Under no circumstances should this absolute value be exceeded. 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6AL5 


3AL5, 12AL5 TWIN DIODE 


Miniature, high-perveance type used as detector in FM 
and television circuits, especially as a ratio detector in 
ac-operated FM receivers. Each diode section can be 
used independently of the other, or the two sections 
can be combined in parallel or full-wave arrangement. 
Resonant frequency of each unit is approximately 700 6BT 

MHz. Outlines section, 5B; requires miniature 7-contact socket. Types 3AL5 
and 12AL5 are identical with type 6AL5 except for heater ratings. 


3AL5 6AL5 12AL5 
Heater Voltage Gac/de) “20.0200 oo. 3.15 6.3 12.6 volts 
PICReet TL CUPFORt noe fh. eb ett Un mm Mee een Heh 0.6 0.3 0.15 ampere 
Heater Warm-up Time (Average) ........... hil: — — seconds 
Peak Heater-Cathode Voltage ................ +330 max +330 max +330 max volts 


Direct Interelectrode Capacitances: 


Plate No.1 to Cathode No.1, Heater, and Internal Shield need 225 pF 
Plate No.2 to Cathode No.2, Heater, and Internal Shield .... 2.5 pF 
Cathode No.1 to Plate No.1, Heater, and Internal Shield .... 3.4 pF 
Cathode No.2 to Plate No.2, Heater, and Internal Shield. .... 3.4 pF 
Pilate NO. DP to “Plate “Noi o ric... £6 cee) Lie on em ere ee 0.068 max pF 
Half-Wave Rectifier 
MAXIMUM RATINGS (Design-Center Values) 
Denk, Inverse. Plate, Voltage =: 0-517.) 03s ae eh ieee amare eee a 330 volts 
Peak Plate Current (Per 4 SPP Pee eee iia Stak. beg 54 mA 
Average Output Current (Per hah 5 Wi ening PAR ed erie cae at ated” >> 9 mA 


—~-——_ -—_—  »' 


TECHNICAL DATA 


TYPICAL OPERATION 


AC wPisteewvoltage per Plate (rmS) >... 5... ec tt ete nae s ae sles 117 volts 
Min. Total Effective Plate-Supply Impedance per Plate .......... 300 ohms 
Averace Output Current per Plate. ......ccccriecevreneevevevecsar’ 9 mA 
AVERAGE CHARACTERISTICS 

HALF-WAVE RECTIFICATION-SINGLE DIODE 
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OC VOLTS DEVELOPED BY DIODE 
92CS-656IT 
Refer to chart at end of section. 6AL7GT 


BEAM POWER TUBE— 
SHARP-CUTOFF PENTODE 


6ALT1 


10AL11, 12AL11 


quency output amplifier in television receivers. Outlines 
section, 8C; requires duodecar 12-contact socket. Types 


H H 10AL11 and 12AL11 are identical with type 6AL11 ex- 
12BU cept for heater ratings. 
6AL11 10AL11 12AL11 
Bieaier.vorscetee/dc) .. kw wwe was 6.3 9.8 12.6 volts 
PIGAtCTOUEECNU IRC ee. ke ee es eis 0.9 0.6 0.45 ampere 
Heater Warm-up Time (Average) ........... a : 11 11 seconds 
Heater-Cathode Voltage: 
JERS CRALITISS 05 ee A eee te el +200 max +200 max +200 max volts 
INV OrASOUV ATIC le oi. oboe, bis ones ae a 100 max 100 max 100 max volts 
Direct Interelectrode Capacitance: 
Beam Power Unit: 
EUG tl di@ai sie ed EU ee A ROR ee ke NE ho ee ae ey ar ee Ce 0.26 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
aE TES Dh ig ea a PIE ny SEP Ur can RE 11 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
Ancmeititernal Shielduiy.. sy. osu. ea Ae es ce aa oh hee 12 pF 
Pentode Unit: 
AI CEMUN OLR COMFE LATCH ee. ate DARA AEE ae SEE gee A 0.034 pF 
GrmdmNG- sete. Dliatercsre ye 2.0, ord: ote cour yo Pepe ee ek ota 3.2 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
MIC TICOP NA ODIEIG yo ec ease hie) Soe aa diaias ia aleusunioute he et 6.5 pF 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, 
Pinte@ands internal; Snield.. >...) men Es leew ccaeuwass Ties pF 
TIMING tom GridinNOsS. Wire ices LMA Ps oe wis oe emewga sda 0.24 pF 
Penrodesrlateuto. Beam-Power Plate .. 0.06... eco edhe 0 Sitemeees 0.12 pF 
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Beam Power Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate , Voltage: .valtuves opments Me wees Ro cee pale. ead! 275 volts 
Grid-No.2 (Sereen-Grid) Voltage .............0cccccscecec. eel 275 volts 
Fiste « Dissipationie, cis.) doconee it a kee cbt al Denne ies 10 watts 
GPId-NO.Z "Unb oo soins arsine cae er LR) SEP ate 2 watts 
TYPICAL OPERATION 

BlatedV Oage aides 08.6000 chiieldaeddodan ba tase ee ee 250 volts 
Grid-No.2 pVoltage! # ected 8. ss hiss cede o Peek a ee ee 250 volts 
Grid-No.1 (Control-Grid) Voltage ............................0.. —8s volts 
Peak AB Grid-No.1 Voltage). i.) 4d hed) ok) eee 8 volts 
Zero-Signal) Plate Current: (..8 0 j..$- 0... ewtth. ccd tb ee oe. 35 mA 
Maximum-Signal,. Plate:| Currentjryis-oe4-dsng oo ie es fee la 39 mA 
Zero-Signal Grid-No.2 Curfent: 4.03...) .. @.. . ©. boot be ee 2.5 mA 
Maximum-Signal Grid-No.2 Current ............................ q mA 
Plate Resistance’ (Approx.) 5/5. Judi Pood tw A ecobace able, 0.1 megohm 
Transconductanee © 3.6. 0.58, doc 0s toe as PRL. eee, 6500 zumhos 
Load. Resistance # wii... . EES a ee ee ee ee. 5000 ohms 
Total, Harmonie Distortion fi ek te Le ee 10 per cent 
Maximum-Signal" Power Outputs... ourdit) A. ee date, 4.2 watts 


MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance: 
Fort fixed-bias ‘operation «(01 Shivwedae Wie. us, see eee, 0.25 megohm 
For cathode-bias operation .................0....05...0000 0.5 megohm 


Pentode Unit as Class A, Amplifier 


CHARACTERISTICS 
Pilate Supply Voltage’... ia ae Cee ee eee 150 volts 
Grid-No.3 (Suppressor-Grid) Voltage ............................ 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........................ 100 volts 
Cathode-Bias :./ Resistor 2... 9. 2.5 ee ee i cy 560 ohms 
Plate Resistance (Approx.) 22S.) 2. oc. eee Bie OE 0.15 megohm 
Transconductance, Grid No.1 to Plate’.......0.-° 0) ............) 1000 umhos 
Transconductance, Grid No.3 to Plate ........................... 400 umhos 
Plate Current: sil toe i ternioa. Coed. Ma bamhs tetn he eee 1.3 mA 
Grid-Notee Current: ti. sce. 6 han aes ee Poole he ele alaies 2.1 mA 
Grid-No.1 Voltage (Approx.) for plate current of 30 11 yg a ile A —4.5 volts 
Grid-No.3 Voltage (Approx.) for plate current of 50 WAR ate —4.5 volts 
Pentode Unit as FM Detector 

MAXIMUM RATINGS (Design-Maximum Values) 
PldtextVdltapecs. sixes oa. agmwled. Le UA Uae Anda tee ried 330 volts 
(stid- NB. AP VMGleame es. 4 ce. i he ao ee eae 28 volts 
Grid-No.2 Supply? Voltage ori. Aa 4 we. 330 volts 
Grid-No.Z) Voltage... ... S5aF PASE. SU eet ak See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value .......... 0 volts 
Vlate, Dissipationy con tesbintss BERE . Gla t Sich hes: eaanelineokt Ups watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ........................ p Ef watts 

For grid-No.2 voltages between 165 and 330 volts ............. See curve page 98 

6AM4 Refer to chart at end of section. 
6AM8 Refer to chart at end of section. 


6AM8A DIODE— wie Harwgs 


5SAM8 SHARP-CUTOFF PENTODE 


Miniature type used in television receiver applications. “2eG) 
The pentode unit is used as an if amplifier, video am- 
plifier, or age amplifier. The high-perveance diode is %ip2 
used as an audio detector, video detector, or de re- 
storer. Outlines section, 6B; requires miniature 9-con- 
tact socket. Type 5AMB8 is identical with type 6AM8A 
except for heater ratings. 


9CY 


5AM8 6AM8A 
Hester Voltdge(ae/dey eet oo) en co eh wa 4.7 6.3 volts 
Heater’) Catrent O50) 5 i oo ce er rientoneimnay-ware 0.6 0.45 ampere 
Heater Warm-up Time (Average) ...............__. 100 max 100 max volts 


EE — 
i net eat a laa 


TECHNICAL DATA 149 


Heater-Cathode Voltage: 
eG AU ETRE CM rs te seers cia 'e, « succele duoyegice elela are +200 max +200 max volts 
PCR SATN 2 8 ses a was ele bcs wielste come ee 100 max 100 max volts 


Direct Interelectrode Capacitances: 
Diode Unit: 


rinteetrrcatmode and Heater (22255 on... bg cei ER Re eho ccc eee 1.8 pF 
Martner tor iiateTand -FeAtCr oli cc ce ea ete ace nneg es Oneies 3 pF 
Pentode Unit: 
ATS IN PIERO METAL occ dct cnc, eateisis tar cues <mieepaparie arr s (rm yecuaegnad oucis Steve ems 0.015 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3 and 
Minterme Tsniela |) att A Plea hee ENA, coh dte « tA Os ed CGAL 6.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Rep aT  ESTSR CLO PM o, Uih Heres Syste us) 6) ans 6) Gilaseib.3 ss.0 8 sim aloe ane Leen een 2.6 pF 
Pentode Grid. No.I*to.. Diode Plate .... icc ccc ces ecw eer ee 0.006 pF 
Renter tinte; to. Diode Cathode. .0...05 0.6. ee SR kee eee 0.15 pF 
Pentouwee inte to Diode Plate -....tttediss SD A ns ee ne 8 0.1 pF 


TYPE 6AM8A PENTODE UNIT 

GRID No.3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT SOCKET, 

GRID-Na2 VOLTS =150 


GRID-No.! VOLTS Ec 


soe 
Me 


PLATE (Ip) OR GRID—No.2 (Ico) 
MILLIAMPERES 


(0) 50 100 6—150 6200 6250 )6«6—300 
PLATE VOLTS 92CS-8505T2 


Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


eae Rieke Oe At arly oe keg slong alana, emule cepeite 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............ 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........................ 330 volts 
Te OLE Oa ee ee oe Bes cheb ew elds seals sl dead em ashes sates See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
(itv [DO SSM OTHERS | eee Ra MOREA Sones ena uve ene eer enon eee Sees k mG eee Os 5 aE 3.2 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ...................... 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts .......... See curve page 98 
CHARACTERISTICS ‘ 
elise Shere; oe a DEY gee ome cy ee? ee aac Oe ee Sones Ome eee eee ae 125 volts 
A ae MONE ant aN. IR Behe ld Wale LL PE Pat diols Connected to cathode at socket 
EIN Gs eT OUDDIV «5 OlLALEs) oi Sie EP eyes EGP. cree wh Slee se ota. 125 volts 
ACH eas tAGMIRCBISCOR Oe rn 2s ei susie 6. sa awe  legeuolene Kus. wceapeis mm tetaeie 56 ohms 
Piates nesistance,) (ADprox:) Gaahic otek an oak eds coat hae bees eels 0.3 megohm 
LL RRACOMMUCTOIICe! OS.) .....«ithfs. 4 S80 are, ee. Med. sees Baa pe - - 7800 umhos 
DEE ee mn OTT Ge ered cette ubasibeicnaby eM Sb: «aces MAM Niceucud metoudl «taps anoueneae 12.5 mA 
eR GLE CET Gregehicitspewst peste ee Ne ee occ ed cakes iss o's c ee beat 3.2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA ........ —6 volts 
Grid-No.1 Voltage (Approx.) for plate current of 2 mA .......... —3 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
ermmr cet = ly itil O DET O CLO Ente epaeie'< aici a es ee lth ieee midis Shards 0.25 megohm 
MammCRLROde-DIAS. ODCTALION, 25.5 iis ss aes shed o Gsisione wilbiseobisekee oe 1 megohm 


Diode Unit 


MAXIMUM RATINGS (Design-Maximum Values) 
fh PG al EASES, OTD gg) 0} ot ce Be] EE 5 mA 
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6AN4 HIGH-MU TRIODE 


Miniature type used as mixer or rf amplifier in cath- 
ode-drive circuits of uhf television tuners covering the 
frequency range of 470 to 890 MHz. Outlines section, 
5B; requires miniature 7-contact socket. 


RICaLGtay NOMA OUNMEIOE) Nance ok oa ce en ee ete -“ 6.3 
Wheater. Corrent 9 gue. 0... eben tr oe ee oa 0.225 
Heater-Cathode Voltage: 
Reale va Meigs cicero eh see a, Me ee +200 max 
AV EVAR ONE UNE F072. uahd cts eae cay ke ae ee Cee ns ae ee ee 100 max 
Direct Interelectrode Capacitances: 
GIId' CO" UR Late Were. See a te le we Aah Cee GR fee 
Ghidté' Cathode’ ands Hea ter... jsicseensevsn Wosidongeddenevoeonmmateaibvee Js, 3.3. 
Rlate\ to» Cathode:-and .Heatert: Sova... ABGEA. Ger.” 1.8° 
bleateri dona thodevinen:. 5 ods pee ee: we ee OE 2.94 
Gridxto:.1 Cathode osterctataes Wks epee ee ete eee, oe 2:64 
Plate. tol Cathodei.o35 a... 8 oo ats ee Ge a noe ee 0.184 
Cathode to; Grid “andi Heaters.) oacn) ee eee ye fo 
Plate to Grid and; Hedterimy 4i0i Sh -areee enone i 3.4* 


° With external shield connected to cathode. 
4 With external shield connected to ground. 
* With external shield connected to grid. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


Rate OVoltageur.: kee: Fee5 Ml RN le be SE og ac Des 300 
Cathode" Carrent® 3.2 eee ee en er Ae 30 
Plate’ (Dissipation! oo: bonne damigotere Pee een te 4 
CHARACTERISTICS 

Plate-Supply Voltage’... Gg . O8t. .<oe.. 298. Gl Ge. ee, 200 
Cathodé-Bigs i Resistor (alto) ) varie aibar ae 6 ts oes Ce 100 
Amplification ‘Factor 2/7) Dae eae lec. eo een teak co. 70 
RAR SCONGUCIAN GA ie ge eh ae ee eA tee ee 10000 
Plate VCULPERt ae ck Om Oe. Man Ce tis renal her 13 
Grid Voltage (Approx.) for plate current of YAY TH eer ee kot. —T 


MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 

For; fixed-bias,operatiany tain 5n 2 ent. 49. tee ll len iebtt 0. 

ft) 


6AN8 Refer to chart at end of section. 


6AN8A MEDIUM-MU TRIODE— 


5AN8 SHARP-CUTOFF PENTODE 


Miniature type used in color television receiver ap- 
plications. The pentode unit is used as an intermediate- 
frequency amplifier, a video amplifier, an age amplifier, 
or a reactance tube. The triode unit is used in low- 
frequency oscillator, sync-separator, Sync-clipper, and 
phase-splitter circuits. Outlines section, 6B; requires 
miniature 9-contact socket. Type 5AN8 is identical 
with 6AN8A except for heater ratings. 


5ANS8 6AN8A 
Heater Voltage (AO/ AE) Boater Na tN Re oe en ee, 4.7 6.3 
Heater, Current. sigan Sccr deere rebel ee ee 0.6 0.45 
Heater Warm-up Time (Average) .................. 11 11 
Heater-Cathode Voltage: 
Peak Wty aie eh 7 bards ttn d ces oes +200 max +200 max 


Average’ valine CAvereee. ooo cae ae 100 max 100 max 


megohm 
megohm 


volts 
ampere 
seconds 


volts 
volts 


EEE ae 
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Direct Interelectrode Capacitances: 
Triode Unit: 


Ue EES a a a Ph fhe A a Mn 1.5 pF 
Gerdmitomonchoede and: Heater: - 2... 6. sisj0 betes bere spsleie ns eee 2 pF 
Tete sonemitode: and. Heater . ... 065 66h ee ce ese e eee ewe 0.26 pF 
Pentode Unit: 
MIO ere PE IALE Tyre. owes o Tent - cE ee cies on Sealy Ws EMER» 0.04 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and x 
Heiberreaie SHG. yi 08s's ee sates. at ee RE Tec ee a buco hata! pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and o ° 
Wrcoramteroniecldy (caer. sa es ee Ane ie Wen ak it er oer Na pF 
Peer Pent rentode “Piate 0 6Uo.. res ie nce cokes cee ee 0.Q2°° pF 
Pentode Grid No.1 to Triode Plate ..............0......0.....0044 0.02. pF 
Pentoaes LE iite ato el riode: Plate is ooo. con. . piles Se he ohn opens + leh belt 15 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unif 
INGE TMV OCA BE. AEG. rt ene woth WEE AWG ERC ee 330 330 volts 
GMe=No.2.  supplyy Voltage i4..6...5..0.. G6 oes cena — 330 volts 
Grid-No.2 (Sereen-Grid) Voltage .................. — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
area prinsigatine Ske. ORS. co UU oe ees 2.8 2.3 } watts 


Grid-No.2 Input: 


For grid-No.2 voltages up to 165 volts ........ -— 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 
PACE OU DDIY 1) VOILA LC 8 ois c 5 g o aia Paes Sa eta aseis 150 125 volts 
Gitd=No.c supply ) Voltawe tee ee oes es ecene — 125 voks 
Grig-Nacte Voltage <<. 22... 2u ee. PER ES. So. oe —3 — volts 
Catodeatias “ResistOM: co.) .c., <cscc aus ieee in coe « Sis! Soe slp Sok — 56 ohms 
MAmAMItCHGION: Pactor 20.0.0 oe ec cee hee eae 21 ceo 
Piste resistance =( Approx.) ... 66. 6s bs ects ewe whos 4700 170000 ohms 
“STOWE SYGHEVT Yo PECEE # ACCT OP lig gia ag a 4500 7800 umhos 
LRAITV RT. CUNT OSCE aT?” OAS Bag ar 15 12 mA 
RAEI INGE e MOAIEETOHED 2 ohio ens sieve een cea bt wahegere cd -—— 3.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

Diem A Seto St) as a a aiabhs oes eepddandlg ope —17 —6 volts 
Grid-No.1 Voltage (Approx.) for plate current of 

Seeman etnies. (antes: (ahah) Zoateerdick Ablebis ...% — —3 volts 
MAXIMUM CIRCUIT VALUES . 
Grid-No.1-Circuit Resistance :* 

Hore ttxKed-inse ODCYALION . 2)... 6s. veloc als sccls 0.5 0.25 megohm 

For cathode-bias operation .................... 1 1 megohm 


*If either unit is operating at maximum rated conditions, grid-No.l-circuit resistance for 
both units should not exceed the stated values. 


TYPE GAN8A PENTODE UNIT 
GRID-No.2 VOLTS =1I50 


PLATE MILLIAMPERES 
PLATE MILLIAMPERES 


(¢) 100 200 300 400 fo) 100 200 300 400 
PLATE VOLTS 92CS -8206T PLATE VOLTS 92CS-8209T 


Refer to chart at end of section. 6AQ5 


ann 
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6AQ5A BEAM POWER TUBE 


5AQS5, 12AQ5 

Miniature type used as output amplifier primarily in 
automobile receivers and in ac-operated receivers and, 
triode-connected, as a vertical-deflection amplifier in 
television receivers. Outlines section, 5D; requires GI 
miniature 7-contact socket. Within its maximum rat- 7BZ 

ings, the performance of this type is equivalent to that of larger types 6V6 
and 6V6GTA. Types 5AQ5 and 12AQ5 are identical with type 6AQ5A 
except for heater ratings. 


5AQ5 6AQ5A 12AQ5 


Heater Voltage’ (ae/de) 2. BB8 sos. oo mks 4.7 6.3 12.6 volts 
(eatel: Current, 66 ee pict bet ort ss hole 0.6 0.45 0.225 ampere 
Heater Warm-up Time (Average). © 22.00.40... Lil 11 _ seconds 
Heater-Cathode Voltage: 
Peaks Valuci ee. 3 te Le +200 max +200 max +200 max volts 
AVCTAS CONV AIG teh ce i eee 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
Grid “NGM tow P late oor... PG foe BOl Heywiod 0.4 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 8 pF 
Plate to Cathode, Heater, Grid No2vandeGrids Noche 8.5 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate dVolege qatelt . cos avis. Sh. Gebnan sd lors hee cank Lee ccnck ae 275 volts 
Grid-No.2 _ (SereenGrid) Voltage) 0.23041 su) sscgementnicncie te 275 volts 
Plate! Dissipationvts..... ...... 0008. Teen tin NEE... Ck 12 watts 
Srid-Noi2 pPRpute ys. dp siteS Pomecka es Alietedade. «a<c cn thine oak es 2 watts 
Bulb Temperature (At hottest DOING)" B.winna he x ees Oe ee hen cel 250 °C 
CHARACTERISTICS (Triode Connection) 

EOS SON OUA BEM or. bec tne cen hei MR ee ee te ee 250 volts 
Pune Norm Voltages Fs een ae ee oo eee ee ee —12.5 volts 
AMpUl cation actor 2.5. chk oe ea) or Watery ne ee eS a 9.5 

Plate Resistence (Approx.) 2. 0...0., 45.000. .  ee 1970 ohms 
sep ccapeuetance 32 0 ce et mie | hee 2s aa 4800 umhos 
apes OULT ent CRON... ce ee We OL ae ee an hon eel 49.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 0.5 mA ......... —37 volts 


Same as for type 6V6GTA within the limitations of the maximum ratings. 
MAXIMUM CIRCUIT VALUES 


Wor ¢fixedsbiaaw operation i....06 As ieicace dene 0.1 megohm 
For:-cathode-bias: operation... ...4< cscs. eee eee eee 0.5 megohm 


DC Plate Voltage: .f0 es ube de eet ee 275 volts 
Peak Positive-Pulse Plate Woltage®. 4... 5... ck. odo Oe: 1100 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage .......... 275 volts 


TYPE 6AQ5A 

TRIODE CONNECTION 

GRID No.2 CONNECTED 
TO PLATE 


TYPE 6AQ5A 
PENTODE CONNECTION 
GRID-No. 2 VOLTS = 250 


2) 


MILLIAMPERES 


MILLIAMPERES 
GRID-No.1 (Ic}) MILLIAMPERES 


PLATE (Ip) OR GRID-No.2 (Ic 
PLATE (Ib) OR GRID-No.! (I¢,) 


4 
fe) 100 200 300 400 50 (e) 100 200 300 400 500 


PLATE VOLTS PLATE V E 
92CS-4807T2 E VOLTS  s2cs-6333T1 
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Peak C AL DOCemCnIrrent bey. |. feta «abs OR Ph oe Tews ole sew ee 115 mA 
ASHER TERY © “COSTES CVEUE CSS CET Ps oe 40 mA 
Duepe LES Soti i lar 0 Ss A ee ote ee rin eeemen en | ee a a 10 watts 
Balbsbemperature (At hottestipoinit) 20693 & 2. BSA... 250 °C 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance, for cathode-bias operation ........ PAP: megohms 


° Grid No.2 connected to plate. 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


Refer to chart at end of section. 6AQ6 
Refer to chart at end of section. 6AQ7GT 
Refer to chart at end of section. 6AQ8 


6AQ8/ 
ECC85 


Miniature types used as rf amplifier and self-oscillat- 
ing mixer in FM/AM radio receivers. Outlines section, 


HIGH-MU TWIN TRIODE 


9AJ 6B; requires 9-contact socket. 
PPCACOTMVIONCAS CHM (AGC/ AC). ooo jce.Scexgsepeswene sae iouerouobieveonsueils teteasseverextnens SRRNER ME 6.3 volts 
"SIGs | CNV Re ENT Ee 35 ee Js Ae ear ner PI eee gc ae 0.435 ampere 
Beakweiteacer-Cathode Voltage...) SEeyifewns. oth. BERT bo occ es +90 max volts 
Direct Interelectrode Capacitances: Unit No.1 Unit No.2 
Grids toe eiate Sassi . 2a. eeeisss.. ae . HORSES... <5 es pF 
CWACHOCeCERTOUEE ALG. «os. 2-5 Mgt Ue. 2 SS Ee ee SE 0.18 0.18 pF 
Grid to Cathode, Heater, and Internal Shield .. 3 3 pF 
Plate to Cathode, Heater, and Internal Shield .. Ly? ae pF 
Platesto Grade of Other’ Unit “028 2. oe re: 0.008 max 0.008 max pF 
Piate=to Cathode of) (Other®: Unit ‘22252025 /2850%. 0.008 max 0.008 max pF 
Griaato, Cathode ofsOther Unit 2030.00) ads 0.003 max 0.003 max pF 
EAAceOL went NOL to Plate of Unit No.2° > .7...... oe te 0.04 max pF 
Gridgots Unit, No.1 to cGrid of: Unit Noi? 2. 9o8 0 Sea 0.003 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values, Each Unit) 
SAACCMEOUUDLVAEOVOILAZeL 6 ok Sethe hati. dsee bel aee se eaten, 550 volts 
TEL TRS, WY OUILRTNERE): vente ce a 300 volts 
Grid Volare Necative-bias value Foi. nc cc ek bw ln wn cee 100 volts 
POAC CMO TRantmrrT 6 coo eh eee ee ls ee 15 mA 
Plate Dissipation: 
HoreeluherDs plate. 9 6. sf, ok ee Be Se Oe Oe EEE ei oe Se oe. 22D watts 
For both plates with both units ‘operating ..../0.............. 4.5 watts 
CHARACTERISTICS 
dl DONE CUMIN PEN Ss x. cue so ph: otek His not ds SA as Lome nae 250 volts 
Gridumvoitaces Negative-bias: value... (2. . 20s 2. foe i Be, Ze volts 
idiom uurent or: ST)... ck lations! & dawisoad. Ae. aaliess 10 mA . 
St eee EEC CREO OME 8 nce, kee nee fy par Ringe. Git eS Leena, By 5900 umhos 
ATHDIMACATIONL E ACtOr, <3. fers nette te FRe BERRA MILE hoe PR AEH 57 
RF 
TYPICAL OPERATION (Each Unit) Amplifier Converter 
acer ppive VOILAge (ft ko cc eel se ele pene 250 250 volts 
EiitomMoltaive seems... Ute. REM AM 230 — volts 
MCE CMEC COIST OPIUM Eas 2... Mate ccc conse oe wens ala Re 1800 12000 ohms 
rE CSAS UCT ID RE, so kat eee AM ce we Fo gave de — 1 megohm 
MPROORCAMMINIC LCT CR ee eso bus dos esse «Gee ave he BN Sew —2 -- volts 
PV SEC SCMIALOMI EY OLAZC eck see ie eee ea hb — 3 volts 
PatHOne= EP IAaseeIseSIStOl) .fS0s vook. ek ee tee a eec owed’ 200 — ohms 
Pia Mesistantes | APproxe) Ps... eek ee og eae 9700 22000 ohms 
Sheri erstaeCAITCO Me: we, fy Wag ic Res ss cs Sse ev dy ee waked 6000 — umhos 
Comversione TransconductanCe@ si. 4... 66 eee ee eee ee nes — 2300 u“mhos 
Input Resistance at frequency of 100 MHz ........ 6000 15000 ohms 
Plate Current a. Gitte Yee eee te ian tale eit crite 10 5.2 mA 
HMawiyaient = Noise’ Resistance. ..... 2. 4 bh awe 500 — ohms 
MAXIMUM CIRCUIT VALUES (Each Unit) 
ete PR CITE Pe EVCSTSUATICS 1 Re eaccre onenencvadvacnenceavelspersrs SO ae ee, 3 1 megohm 
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6AR5 Refer to chart at end of section. 


6AR8 BEAM-DEFLECTION TUBE 


Miniature type used in color-demodulator and burst- 
gate circuits in color television receivers. This type has 
two plates and two deflecting electrodes; the control 
grid varies beam deflection. Outlines section, 6E; re- 
quires miniature nine-contact socket. Pin 5 should be 
conected to cathode at socket. The 6AR8 should be so 
located in the equipment that it is not subjected to 
stray magnetic fields. Heater: volts (ac/dc), 6.3; amperes, 0.3. 


Color TV Demodulator 


Plate Voltage ‘tiimeh: Plate) es. oo Se i nee oe Oe ee 300 
Peak Deflecting-Electrode Voltage (Each Electrode) : 

NORE Ue BUREN. cet Le CARA Ok int 2. tae eee | eae er 150 

Positive Value”. .',.':'.... nee ee. thee lane Lemeeae e. 150 
Grid-No.3 (Accelerating-Grid) Voltage ........................... 300 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............_ 0 
Cathode CdYrent Piura. slieitt, Satie ie, Se Leake Bide 30 
Plate’ Dissipation: (Each! Plate)! ooo. ed Soe Se eae 2 
Grid-Ne3 "Taput eo)... eee. ee ee ae, CEO Gy. eM senian em 1 


MAXIMUM CIRCUIT VALUES 

Grid-No.1 Circuit Resistance: 
Por teed-bias oheration s.\.\. 0. sys 25 6) eyed oe a 0.1 
Por . cathodexldas: ioperatien. .35.5.shcyhaseaey whi ea 0.25 


Class A, Amplifier 


With both plates connected together and with both 
deflecting electrodes connected to cathode at socket 


CHARACTERISTICS 

Finte-Neds SapplyrV oltage copicwies cus late ee ee 250 
Pinte: No. 2Supp lA Voltage oc ee, ee 250 
GEIG-NOiB WV GHERE 6 oie ein bis She Foe te Soe eee ee eee 250 
Cathode-Bias' Hesigtor fo once lc bedeiacte ef. eee 300 
Tranpconductanves fun ant f ve Sine eek aes see “ia ee eee 4000 
MOEA LP late GMP re eo ioc eo eigle ects lela oe ig ee 10 
GYid-N0.5  CUPPene eine «cies orale ona ee 8 ee 0.4 
Grid-No.1 Voltage (Approx.) for total plate current of 10 LA —14 

6AR] T SEMIREMOTE-CUTOFF 


TWIN PENTODE 
8ARI1, 11AR11 


Duodecar type used as if-amplifier tube in television 
receivers. Outlines section, 8A; requires duodecar 12- 
contact-socket. Types 8AR11 and 11AR11 are identical 
with type 6AR11 except for heater ratings. 


6ARI11 8ARI11 11ARI1 
6.3 


3DP 


volts 


volts 
volts 
volts 
volts 
mA 
watts 
watt 


megohm 
megohm 


Heater Voltage (ac/dc) ...4:.........6...-. A 8.4 TE? volts 
Heater iCurrenk-eP yi ccs hac ce ee 0.8 0.6 0.45 ampere 
Heater Warm-up Time (Average) ........... — 11 11 seconds 
Heater-Cathode Voltage: 
Peak vale rng ee ee +200 max +200 max +200 max volts 
Average -valuGiiee «.... Gets 28 ate et 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: Unit No.l Unit No.2 
Grid. NG.1 tol inten be "Eee | fe ae 0.026 0.026 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid 
No. 3, and Internal Shield .................. 10 10 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and internal” Strela“ 2. 6 ea 2.8 3 pF 
Grid No.1 to Plate of Other Unit .............. 0.002 0.002 pF 
Plate of Unit No.1 to Plate of Unit No.2 ..__.. 0.02 pF 


: TECHNICAL DATA ; 155 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values, Each Unit) 


ine Scaled 2 oe eerie One ean canner aoe 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............ 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ..............e sees ees 330 volts 
Sr ae MOLEC DOM las so ce soh cs coos c= shee eehiee #4 + 0 age gar tue, 2 2i'e sae wes oc ties See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
it CPM IER ENON cs. 6s Lgte els wos bsg 4H Loring whale preteen ep 4 f 351 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts .................5---.. 0.65 watt 

For grid-No.2 voltages between 165 and 330 volts ............ See curve page 98 
CHARACTERISTICS (Each Unit) 
Pn STEO CT POMBO 2 alo cig is eos enh on omegs nln Wino gt ale GAY 6 ¢ sags yes 125 volts 
TNO One eh Bika we. nas oho : Connected to cathode at socket 
GrideNoOloMeSUpDly ee VOIAZE, fiw ose swe seem e wens Hema wis 125 volts 
GrtHOGe BR IASMBIRESISCOM. os.getd hele cc nue a econtwe ce es Bia ous ues HWM Os Saas 56 ohms 
iat emertesiccanicem CA DPDEOX.) Geek. osc ccc wpeske aga openness wel 0.2 megohm 
Transconductance...... ce Oe Sereoeeate cle ice Sinn ay oa ee Prarie OU Vy Are 10500 pmhos 
ings <Chirmer(s | 2 SM arn ce i a oh oe aera ee an PRON RP ices crete tr - 11 mA 
RTO ORC HEE OUTINGS Mtns Hess cAI 5) ey hpantewc ety eslelion saverepminy s Sigh als ye oa 3.5 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 50 uwmhos .. —15 volts 


BEAM POWER TUBE 6AS5 


Miniature type used as output amplifier primarily in 
automobile and in ac-operated receivers. Outlines sec- 
tion, 5D; requires miniature 7-contact socket. For 
curves of average plate characteristics, refer to type 
35C5. 


Heater meViOltLave = (AC/AC) . 5... fee sold a ie de eae os ores 6.3 volts 
Plea Lome OTe tices eo rt ee oe coe ws abe 6 Gebel saws & shep.= apbeen aus 0.8 ampere 
Realasebicater-Cathnode Voltage iS M.c0). 22 crack fits Gigede wets Cote tates +100 max volts 
Direct Interelectrode Capacitances (Approx.): 

TIEN OMIOELOMUEIACC hah oecvey lore ss caciacsaftiew tue soaks, Syevele a lalla Geen e es ieke 0.6 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 12 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ....... : 9 pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) 
BigtemeVioltag ene Hom =, cite Simieeiitesel om) Petes ede rn Ook Sarekom) «a athte. cotta’ 150 volts 
Grid-No 2mSereen-Grid) Voltage 2.5... 6. mie cette ene eee WL 7, volts 
PIAHCMMDISSIDACION. Oo: - 24 hes cores Sle ee es, hsyomentcaca Debut e* Speyer wee 5.5 watts 
ete Noe PLT PULC ee ene ee hae = eva Stone Sale « Sete Bhegee telly isaeye 1.0 watt 
Bulb Temperature (At hottest point) .............. eee e eee eee eens 250 0; 
TYPICAL OPERATION 
fie Meah ONL 2 CM ec cg re ects soy ay silo aval mete: sie lol auc vere, or eis. apne. ARSE as 150 volts 
TARO MEV OILERS On a a moe enw is snare) sine 5) 6) 6 eles eis) sine ety en eel tes o/ 110 volts 
CrideNodemicontrol-Grid) Voltage 2.22.5. 5. eee eee ee et ee —8.5 volts 
emi eA TIGeINO- 1  VOltARe oe rice ol dg wise spe coe bos ee 8 sth gupiie eat 8.5 volts 
VercemionalbrelatemOurrent. 0000.0 4 - ae. hae ee SE an so eee a eles 55) mA 
Memamaimesionalabiate. Current. o.c2c: cs tee ete Het ee oe 36 mA 
Zero-Signal Grid-No.2 Current (Approx.) .......-...-+:+es+eee: 2 mA 
Maximum-Signal Grid-No.2 Current (Approx.) ......-..-.-+++++: 6.5 mA 
eT IG TUG TET ATL CEM I yc oe aed UR Gg uals dee Cio eid rim anasneelie lees eae 5600 pmhos 
HERTS ASE ATI COME a ek) oe ic GAG ce dase icoaiedls ous Gia lle us, Dargai sss 4500 ohms 
MRateimetiarmenie. DIStOrtion 6... sss k te ce ed ces ne ite atelele aoe wietiene gteeres 10 per cent 
Maxunum-signal Power Output 2... 2252. ecclesia: PAs watts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
HOTMRTRCOLDIASULOPErAtION™ GSES ists te, BON ee = Suysel ee 0.1 megohm 
MiommeatbadesDiaSimODeration Fae ci Gites ad.- fil-ccretehstal. aoe ere 6 cue esis 0.5 megohm 
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6AS8 DIODE— 


5AS8 SHARP-CUTOFF PENTODE 


Miniature type used in television and radio receiver 
applications. The pentode unit is used as an if ampli- 
fier, video amplifier, or age amplifier. The high-per- 
veance diode is used as an audio detector, video de- 
tector, or de restorer. Outlines section, 6B; requires 
miniature 9-contact socket. For curve of average plate 3DS 
characteristics of pentode unit, see type 6AN8A. Type 5AS8 is identical 
with type 6AS8 except for heater ratings. 


5AS8 6AS8 
Heater’ Voltage *(ac/de) * 03... 2 AF. 4.7 6.3 volts 
esters Carrentiren ie. una) wade nine Je ty Ue 8 0.6 0.45 ampere 
Heater Warm-up Time (Average) .................. 11 — seconds 
Heater-Cathode Voltage: 
Peak Value S.A 8 RII oe +200 max +200 max volts 
PIV OTR GE VAIIG. sii Revert eee te Le ee 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Diode Unit: 
Plate to Cathoe, Heater, Pentode Grid No.3, and 
Entexiints Shield Wietay. 6.00 ss. ea lees) wih eee =) pF 
Pentode Unit: 
Gonids. Nea byt daria te tem) oo ee ce ee ee 0.03 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Ingerman. Shield sho Sores the. ee ee See if pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
LRUSEHAL . MICE Loe ny eee CE fds Sees Cen aed 2.4 pF 
Pentode, Grid .Na.1., to! ‘Diode: Plate. <n. 0 maa eta a ee 0.005 max pF 
Fentode: Plate to Diode) Cathode *" 7 = -. PMR ere | ona 0.15 max pF 
Pentode, Plate to’ DiodecPlate x cz .cumaciek. heroines, Ae eS 0.10 max pF 


Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


EPALON TIN ORO MUR. ora sista summons cide ae ntegis teeter eae eer 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............_ 0 volts 
Grid-No 2 Spi): WOME es tix cine hes ak taba) ) dutscabreaier als Aba opment 300 volts 
Guit-NG.2 4 (Sereen-Grid).- VOlage. casts ah ee od tee See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Pistev;Dissrpation (05.02 te) ot con eC, CE Oe amp ete oa 2.5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts ..........:........... 0.5 watt 
For grid-No.2 voltages between 150 and 300 volts ............. See curve page 98 
CHARACTERISTICS 
Plate” Supply’ Vilage ....)<.). Sit tetets bea. Sek ee 200 volts 
Grid g No. Sinn Wo... cabo Hee Gabe Ce Nee, ate ees Connected to cathode at socket 
Grideiie,g poupply ‘Voltaze ee en one 150 volts 
Cathode-Bias. “Resistor 0. ......... RBM oe ee 180 ohms 
Plate MRehistanee tA pprox.): ieuiecn 2 un tse ut ements niekee lh ae 300000 ohms 
Transéonductarice. «2... 9¢ ocean tee wet | 3s Ree eee 6200 umhos 
Piite> Gurreht es oe).. Ale ER PU! Peek Ee Levinas 9.5 mA 
Gre“ Now Currents... gsc t ties Ak yatta iyh hae lt ee 3 mA 
Grid-No.1 Voltage (Approx.) for plate current of 10 AC ae ee —8s volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cirecuit Resistance: 
Pot " ixed-biass operation | 05 9.1e obs | a) na eae eee 0.25 megohm 
For ‘cathodehias operation (ii te th ee 1 megohm 
Diode Unit 
MAXIMUM RATINGS (Design-Center Values) 
Peak. Inverse ; Plate Voltage... 0 es at Ae 330 volts 


Peake ate Curpene (unl ua cee ve Ae eeL hue Spin. een 50 mA 


6AS11 Refer to chart at end of section. 
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TWIN DIODE— 6AT6 


HIGH-MU TRIODE 12AT6 


Miniature type used as a combined detector, amplifier, 
and ave tube in automobile and ac-operated radio re- 
ceivers. Outlines section, 5C; requires miniature 7-con- 
tact socket. For typical operation as resistance-coupled 
amplifier refer to Resistance-Coupled Amplifier sec- 
tion. Type 12AT6 is identical with type 6AT6 except 
for heater ratings. 


6AT6 12AT6 


Heater Voltuce, (a0/de): Vase. ee Sk re aN 6.3 12.6 volts 
Heater=. Current. 3.)... . .2s): Pee tt. (ry Doe Bic. oAMERAS eee 0.3 0.15 ampere 
Peak Heater-Cathode Voltage ..................... +90 max +90 max volts 
Direct Interelectrode Capacitances: 
Pmiadenardito sriodes Plate iors soc nts Pek. o. sile eed, Pa 2 pF 
Triode Grid to Cathode and Heater ...................04. ol 22 pF 
Triode Plate to Cathode and Heater ........................ 0.8 pF 
Plate of Diode Unit No.2 to Triode Grid’ mii...) 9. ¥45.8 4) 0.04 max pF 


Triode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


ea am OU ea rs MTP nd Se eae Ls wae, linea ke haves Ute ext te Wee s musi eus oUken's. see's 300 volts 
beldyen EONS GRAS Ars, 5° MRS Ne Peace Ses creat soars st sie bentr That Pr WAGE Ea unc PRR YP, oe bea 0.5 watts 
rig) Voltave =r ositive-bias value’ 3... 53 piece ee ets =e 0 volts 
CHARACTERISTICS 

PPAUeIMY OLERPOs ee ohn wc eas OEP See a erent 100 250 volts 
AC EECN PAY CRE et eo oie SBMS ccd hectes ces Mrs) Syed eg hanes ade = wes —l1 —3 volts 
AID ONC AIG ees ACLOL isc. st cel hs ee see eases e 70 70 

PART GUMCERIStANGeE ss eka. ET a 54000 58000 ohms 
POeAaMacOMOUCLANCe eR M. . <4 Chew lete nse eA eee SA eee me 1300 1200 pumhos 
Prem CurreMre We... oa ea ae eRe ee Ede EER 0.8 1 mA 


Diode Units 
MAXIMUM RATING (Design-Center Value) 
Re PETeHGC Maen, UMC Ia wo tis fee aa ote sie ae hae ee wl viplecs ween tue see ous 1 mA 


The two diode plates are placed around a cathode whose sleeve is common to the triode unit. 
Each diode plate has its own base pin. For diode operation curves, refer to type 6AV6. 


Refer to chart at end of section. 6AT8 
H MEDIUM-MU TRIODE— 
Qo SHARP-CUTOFF PENTODE 6ATSA 
nO "2P Miniature types used as combined oscillator and mixer 


tubes in television receivers utilizing an intermediate 
Des, frequency in the order of 40 MHz. Outlines section, 
6B; requires miniature 9-contact socket. Except for 
interlectrode capacitances and basing arrangement, this 

3DW type is identical with miniature type 6X8. The basing 
arrangement is particularly suitable for connection to the coils of certain 
designs of turret tuners. Type 5ATS8 is identical with type 6AT8A except 
for heater ratings. 


5AT8 6AT8A 


RISt COE eNO ItAT OPE (ACHAC) on jive cp. ta aha@ ee «a ihela ETA ioeut 4.7 6.3 volts 
iat)  (Ocry Te Si ee i Ra Ie SSS ie aa ene we ee eg 0.6 0.45 ampere 
Heater Warm-up Time (Average) .................. 11 11 seconds 
Direct Interelectrode Capacitances: 
Triode Unit: Unshielded Shielded# 
Mer RE MME PRESS ss se tee see aelel i Sol te ck or sles oh as. soe Bak 1:5 1.5 pF 
Grid.to. @athode and. Heater ~ 2... 65... ee 2 2.4 pF 
Piatertoecathoue and Heater eo... se ee 0.5 ih pF 
Pentode Unit: 
Peete REeLOy OL LACES oo cakes suds: one ohimnc ele eve ean. 0.06 max 0.03 max pF 
Grid No.1 to Cathode, Heater, Grid No.2 and 
Raat at mertee Lt ihe, 6 veg cat Re OS Meee Mattes ciate 4.6 4.8 pF 


Plate to Cathode, Heater, Grid No.2, and 
Cheah let Yess in ay paige yeti SAP ineetiya es biel RAL AL lth gape REO 0.9 1.6 pF 
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Pentode Grid No.1 to Triode Plate 
Pentode Plate to Triode Plate 
Heater to Cathode 
# With external shield connected to cathode except as noted. 
+ With external shield connected to plate. 


6AU4GT 


eye 3 tte on a ee Ae 0.05 max 
0.05 max 


HALF-WAVE 


6AU4GTA s—vacuum RECTIFIER 


Glass octal type used as damper tube in horizontal- 
deflection circuits of color and wide-angle picture-tube 
television receivers. Outlines section, 13G; requires 
octal socket. Type may be supplied with pin No. 1 
omitted. Socket terminals 1, 2, 4, and 6 should not be 
used as tie points. This tube, like other power-handling 
tubes, should be adequately ventilated. 

(ac/dc) 


Heater Voltage 
Heater Current 


Shin i) #68) (Wes a mip'e le. toe 0.6) \ointelierte) ey a) a cel ves cal Gh wie eine Nnen a) 


BORO Se OM N Baoa TC  ety Le Cas COL) CUM CRETE, GRE ee ke 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse Plate Voltage# 
Peak Plate Current 


© TAT iste 9 eae) ome ad anidieh eile. 6 i/e7e).@ aihelieye. eo. ie sere (euleh © 


0.04 max 
0.008 max 
6F 


Refer to chart at end of section. 


4500 
1300 
210 
6.5 


—4500 


—900 
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volts 
volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6AUS5GT BEAM POWER TUBE 


Glass octal type used as horizontal-deflection ampli- 
fier in low-cost, high-efficiency deflection circuits of 
television receivers. Outlines section, 13D; requires 
octal socket. 


Heater Voltage (ac/dc) 
Heater Current 
Heater-Cathode Voltage: 

Peak value 


Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 


Class A, Amplifier 


Pentode 
CHARACTERISTICS Connection 
Plate Wav Oltage ewes cc ee leg ee hee te ree 115 
Grid-No.2 (Screen-Grid) Voltage .................. T75 
Grid-No.1 (Control-Grid) Voltage ................. —20 
Plate Resistanee se sec AM tae Oy oe ale Ue ee 6000 
cranseonductaice  ... teers. - een tee nee 5600 
Plate: -Current ) . st cole we dnc ee oe 60 
Grid No.2) Current 27.05) ol eek bee caren men 6.8 


+ Grid No.2 connected to plate. 


6)” 
G 
K> ti 
HON: 
AD Ch, 
6CK 
6.3 volts 
26 amperes 
+200 max volts 
100 max volts 
0.5 pF 
aes pF 
7 pF 
Triodet 
Connection 
110 volts 
100 volts 
—4.5 volts 
--- ohms 
— umhos 
— mA 
— mA 
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Horizontal-Defiection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Vaiues) 


Cini GiLawer aN? hs GE le ee cee eee et ere weg oR 550 volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum). ...... 5500° volts 
Peake Negative-Pulse Plate’ Voltage ..:......00 0. ci cece eee ene 1250 volts 
DC."Grid-No.2. (Sereen-Grid) Voltage®) ....85. 2.0... 52. ce ee eed 200 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage .......... 300 volts 
Pe cmicmeee Ee OUP ENG, be. oct sc ass ons sis vie vale Riidie cmge See see giee's 400 mA 
cera Oe ROM ENOC GE MOMIYTONG.. £55). cs. chy is cnc eos eee ea ls bas Hig prey wee erel mw 110 mA 
A ECONO TISTFIDE PRUNE, . 5. 5 co cia cis elace wie eure a oes ere e aa orl cle RC IreME Ie |. ebm 2.5 watts 
Sr AA NIS EL ANDSTTG PUMICE. AR Cami seis Lae Bre eic a lel eenanerele stele Obie do 4 oa bia tees 10 watts 
Bulb Temperature (At hottest point) ................2 2c eee ee eeee 210 Cc 
MAXIMUM CIRCUIT VALUE 

Grid-Mo-f=Cinciuit, .. RESISTANCE rec ttre wae SF TOI ole ee 0.47 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
° Under no circumstances should this absolute value be exceeded. 

= Obtained through a series dropping resistor of sufficient magnitude to limit the grid-No.2 
input to the rated maximum value. 

++ A bias resistor or other means is required to protect the tube in absence of excitation. 


Refer to chart at end of section. 6AU6 


: 6AU6A 
Kod! ey? SHARP-CUTOFF PENTODE  3ave, save, 12AU6 
\ (FB Miniature type used in compact radio equipment as rf 
OP 


G) amplifier especially in high-frequency, wide-band ap- 
= plications; also used as limiter tube in FM equipment. 
Outlines section, 5C; requires miniature 7-contact 
socket. For a discussion of limiters, refer to Electron 

7BK Tube Applications section. For typical operation as 
resistance-coupled amplifier, refer to Resistance-Coupled Amplifier section. 
Types 3AU6, 4AU6, and 12AU6 are identical with type 6AU6A except for 
heater ratings. 


GI 


3AU6 4AU6 6AU6 12AU6 
Heater Voltage (ac/dc) ....... 3.15 4.2 6.3 12.6 volts 
HeaterOurrent. 7.0%... ale. 7. T. 0.6 0.45 0.3 0.15 ampere 
Heater Warm-up Time (Aver- 
Sele eae erent). hens. 11 11 11 — seconds 
Heater-Cathode Voltage: 
atti ete 2 yt ls, a +200 max +200 max +200 max +200 max volts 
Average value ............ 100 max 100 max 100 max 100 max volts 


Direct Interelectrode Capacitances: 
Pentode Connection: 


eee CNP OES E IA LOL Se ee ers oe! cn ai Dass plant Boel ek trai BE Ne » Hoe HS 0.0035 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Chgserr TE] onSLOr (St be aggpapes ea) ANS engl ieee Re SS eR URL ae ee eee e Ere! fom 5:5 pF 


Plate to Cathode, Heater, Grid No.2, Grid No.3, and 5 pF 
Vaart tery ho AS) AV ter 0s BORG 2 a en a A om P 
Triode Connection :f 


Grid No.1 to Plate, Grid No.2, Grid No.3, and Internal Shield 2.6 pF 
erin No to Cathode and Heater sce eis cs « Summ aeions 3 ey pF 
Plate, Grid No.2, Grid No.3, and Internal Shield to Cathode 

Seren CT MME Sets. ee MME ein Good  heci tcc atiatc. sepa cate Gani teins at ohmie: Sia ues 1.28 pF 


+ Grid No.2, grid No.3, and internal shield connected to plate. 
® Value is 8.5 pF with external shield connected to cathode. 


Class A, Amplifier 


Triodey Pentode 

MAXIMUM RATINGS (Design-Maximum Values) Connection Connection 
In CemN OIL EMiM es Nake: hase... Lae. a 275 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value — 0 volts 
Grid-No.2 (Screen-Grid) Voltage .................. See curve page 98 
Grid=eNo-2Supply © Voltage... i. FS ae. ete dh so — 330 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 vols 
Eee ISR IP ROM a te nS. be ae Scho ee eee eww ees 3.5 3.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ......... —_— 0.75 watt 


For grid-No.2 voltages between 165 and 330 volts See curve page 98 
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Triodey 

CHARACTERISTICS Connection Pentode Connection 
PlateSupply- Voltage! j.c0n.ocses on uh 250 100 250 150 volts 
Grid@NoS toyneds hte!) Archaea. 2h — Connected to cathode at socket 
Grid-No.2 Supply Voltage ......... _ 100 125 150 volts 
Cathode-Bias Resistor ......._... 330 150 100 68 ohms 
Amplification Factor ................ —- 0.5 15 1 megohms 
Plate Resistance (Approx.) .......... 36 — — — 
Trafisconductance™ |... 2.234. ¢<05. Be 4800 3900 4500 5200 umhos 
Piste. Current ) BRe 5 0.) nia aan eee 1232 5 7.6 10.6 mA 
Grid-No.2 6Currente oe. -4-04 555804128 — PEA 3 4.3 mA 
Grid-No.1 Voltage for plate current 

o) ee 6) a Oe) eerie FN A — —4.2 — 5.5 —6.5 volts 


¢ Grid No.2, grid No.3, and internal shield connected to plate. 


TYPE 6AU6A 
PENTODE CONNECTION 
GRID No.3 CONNECTED TO CATHODE AT SOCKET, 


2) 


& '2°) GRID No.2 VOLTS=100 
nu Ec\=0 
$e 10 —— 
ol Melia cel 
ao | 
75 
Oo z= ran 
6 4 TSIEc)=-1 
O35 _|_ GRIO-Nol VOLTS/EC)= 
e | rele 
es 
J 
Sirs sei 
oe | 
Qa 


fe) 100 200 300 400 500 
PLATE VOLTS 92CS—66IIT3 


6AU7 Refer to chart at end of section. 
6AU8 Refer to chart at end of section. 
6AU8A MEDIUM-MU TRIODE— 


8AU8 SHARP-CUTOFF PENTODE 


Miniature type used in television receiver applications. 
Pentode unit is used as video amplifier, if amplifier, 
and age amplifier. Triode unit is used in sync-amplifier, 
sync-separator, sync-clipper, and phase-inverter cir- 
cuits. Outlines section, 6E; requires 9-contact socket. 
Type 8AU8 is identical with type 6AU8A except for 


heater ratings. 9DX 
6AU8A 8AU8 
Heater, (Voltage Waesde): ii og. ovconeuseelcee antec. 6.3 8.4 
Heater. ,Current *.2..°... Gite JANeRE Bae aoe 0.6 0.45 
Heater Warm-up Time (Average) .................. ve — 
Heater-Cathode Voltage: 
Realy velite aes: Sletwe ses eee xd evn oe EA wh ee +200 max +200 max 
Average, waluetio% silent Aa a Be bm 100 max 100 max 


Grid ‘to Plates. fo. eceeshe ss: ee ae. PAO 


Gridito: Cathodet and. Herter. con. 2.50 tein eal ee hee 2.6 
Plate+to,Geathiode, and Pater! og ee ee 0.34 
Pentode Unit: 
Guid sivet towPlate suBeeen by Peete ent e2 ees ol ae See 0.06 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Intemimn, Smead Pah. cage he eee endowed iss. eee 7.5 
Plate to Cathode,, Heater, Grid No.2, Grid No.3, and 
Infernal Shield (2.559.010: )5 EY Caer eines paeroy 3.4 
Tilode, Grid to SPentode Plate: . 0°75 325 5252 i Pe eet ars sae ate 0.022 max 
Fentode” Grid NO. 1 “to ‘Tricde Plate ..0 2. 0a ae 0.006 max 
Pentode’ Plate “to "Triode? Plate .......0:+...,, me SUE OE a= 0.12 max 


volts 
ampere 
seconds 
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Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Ritamioitage mat. 2650. Sra. OEE es 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 330 volts 
THe Nia 2 Woh aryy eS ee Ae RN eae niet eer eae See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Par OmeOISSIDAGION? 9 han css Wau: yeas ee ogi diene sa desing Se 2.8 3.3 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ........ — iL watt 

For grid-No.2 voltages between 165 and 330 volts See curve page 98 
CHARACTERISTICS 
Pigtesoupply. voltage 2... Pl ORR RE RS 150 200 volts 
Grid=No2esupply Voltage)... 0.65. 0 ut. cee ees — 125 volts 
Gurione bias Resistor ....... 60: Seeeeee hoc bh eee es 150 82 ohms 
OTD ISCAEIOM STUCCO. oc 5.0 sibea a Saad Sump a eamace ste yoncele 0 Beare 43 — 
Blatemacesistances (Approx ites ceites n: - oibiccd fleece oh ons 8100 100000 ohms 
TEP RUSRONUUCCATICCTE Pi i5 eo b.5 00h eleeedtue © Obs, statlecelisiaisl slevaedetets 5300 8000 umhos 
a eemeO STCTIE eer he Me en sc ens Sa co ely wha ae © sensi 9.5 IE mA 
GridaNow mourrent: ©... Sle. Ta . ies. A, — 3.4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

OGRE AGE Meer wcll n ee. tier, eet ats cee eee Bae —6.5 —1.5 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
Moree texed=bias) “Operation ) S52! w.neke wl aikpiens Ghee 0.5 0.25 megohm 
For cathode-bias operation ................-- 1 1 megohm 


Of 6AV5GA 


KG) BEAM POWER TUBE 1ZAV5GA, 25AVSGA 


oO Glass octal type used as horizontal-deflection ampli- 
No H fier in television receivers. Outlines section, 19C; re- 


AW) (8) quires octal socket. Types 12AV5GA and 25AV5GA 
$2 are identical with type 6AV5GA except for heater 
6CK ratings. 
6AV5GA 12AV5GA 25AV5GA 

Heater Voltage (ac/dc) ..............005-6- 6.3 12.6 25 volts 
Heaters OuUrrent 6 cf.co cc. oo 5 toe iee le suad ~ elm ats 2 0.6 0.3 amperes 
Heater Warm-up Time (Average) ........... — 11 _ seconds 
Heater-Cathode Voltage: 

IBCAKURVETIIC Meee HE Ente coos ook ces ots, sleise shore aes +200 max +200 max +200 max volts 

IAVOVECOMVA IMO iol c pis nes ec toe ss ertee re eiens win as 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) 

crcl MIN amet Oe ba beth ho che ols settee fue boys wieuki@ tee semens tense caens 0.5 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 14 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ %, pF 

Class A, Amplifier 
Pentode Triodee 

CHARACTERISTICS Connection Connection 
Pigtemvolaves in 5 5S helo. oh. . Roman kideas 60 250 150 volts 
Grid-No.2 (Screen-Grid) Voltage ............... 150 150 150 volts 
Grid-No.1 (Control-Grid) Voltage .............. 0 —22.5 —22.5 volts 
PTC emIVOSTISUATICO TE he ei fe oct on due caatad ecsveunsaneseapeneworetere — 14500 — ohms 
TRAWSCOMGUCTANCE! Fin. Gf be loko ous lads a oe ad ee wee — 5900 — umhos 
Pilatebe Ournentaetaeeite tb eset ie Rls ee is sew bi 260 57 — mA 
METCCTIOULETOUEGRS (ror iise slociGad wc aiec hae sep e 26 Zell — mA 
Grid-No.1 Voltage (Approx.) for plate current of 

Il. TEEVGN! “32. aE vb we gales SR ei CO eee ee eee eee Her — —43 — volts 
Araplifications Factor | .ic..).. oi. bows gece neces ews — o- 4.3 


¢ Grid No.2 connected to plate. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


TAGE ALCURY GILARCID. ote ce cols shea dda c seas Ufa be a tinct s Mapote 550 volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) ......... 5500° volts 
rPeakpmerative-ruise’ Plate Voltage ........ 00 dhe ss: ome oe es lat 1250 volts 
DGGE IOS IOC VOILAG OE ee rN Ss ce bolas suegaronngs Seeagy so os DEVO OTE 175 volts 
Peak Negative-Pulse Grid-No.1 Voltage .....................- 2 0ee 300 volts 
aces Ra ERCIO MCG ULLONE e605 Sart eric cso loucis ene es ie Signs leet ane sete 8.0 Sailehelans 400 mA 
Aroma Om at HOCCMOLIT LON Git Mews cnc al tie oo ke Sine sale sss chal Sun pn 8 110 mA 
MeN Or LOU sks riesgo nce kata maces oe oe oe ant vera oak atler a pei ste ebayer 2.5 watts 
TPULSPS: LD URS SEW OYE ALON ay Ae Grae gies seh bana eo ney Rit eho Sear pe Otome Crea oC ec ReTOe ila watts 


Bulb Temperature (At hottest point) ..... 6.006. c cbc cece ee eens 210 °C 
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MAXIMUM CIRCUIT VALUE 
Grid-No.1-Cirenit Resistance ...... 0.0.0.0 .c ese eccs coe coe cecec., 0.47 


megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


° Under no circumstances should this absolute value be exceeded. 


tt A bias resistor or other means is required to protect the tube in absence of excitation. 


6AV5GT Refer to chart at end of section. 


6AV6 TWIN DIODE— H@)_@Pr2 


3AV6, 4AV6, 12AV6 HIGH-MU TRIODE 


Miniature type used as combined detector, amplifier, 
and ave tube in automobile and ac-operated radio re- 
ceivers. The 6AV6 may be substituted directly for the 
6AT6 in applications where the higher amplification 
of the 6AV6 is advantageous. Outlines section, 5C; re- 


7BT 
quires miniature 7-contact socket. Types 3AV6, 4AV6, and 12AV6 are iden- 


tical with type 6AV6 except for heater ratings. 


3A V6 4AV6 6A V6 12AV6 
Heater Voltage (ac/dc) ....... 3.15 4.2 6.3 12.6 
Heater Current ................ 0.6 0.45 0.3 0.15 
Heater Warm-up Time (Aver- 
age} ¥ 253) -Pey BOs. o. . Bes 11 11 _ — 
Heater-Cathode Voltage: 
Peak ‘value? 00 Or et ee +200 max +200 max +200 max +200 max 
Average value ............ 100 max 100 max 100 max 100 max 
Direct Interelectrode Capacitances: 
Triode’’Grid“to “"Triode ‘Plate “26> (22 ete, Sin” Baas 2 
Triode Grid to Cathode and Heater .......................... Ora, 
Triode Plate to Cathode and Heater ........................ 0.88 
Plate of Diode Unit No.2 to Triode Grid .....................) 0.04 max 


* This value is 1.2 pF with external shield connected to cathode. 


Triode Unit as Class A, Amplifier 
MAXIMUM RATING (Design-Maximum Value) 


Elpte Viole re Sate il Unie ie eee Oe ced ml 330 
Grid Voltage, Positive-bias value .............................001 0 
Pilate, Dissipa@eron t.ho. .- 6 oot. hme ae epee te eae ee 0.55 


volts 
ampere 


seconds 


AVERAGE DIODE CHARACTERISTICS 
HALF-WAVE RECTIFICATION-SINGLE DIODE UNIT 


TYPE 6AV6 |/ 
TRIODE UNIT j 


esa 


PLATE MILLIAMPERES 
=r, a 
ae 
po} 


7 
4 - -20 -10 


& 
° 


DC VOLTS DEVELOPED BY DIODE 
92CM—6875T 


TECHNICAL DATA : 163 


CHARACTERISTICS 

Riri MARTE 0. Sn re eee Ldn Aa I a 100 250 volts 
CREME VIOITR OE ooo neces ce cis 0 ee SORE RS ee... DIAN FQ a E. —l —2 volts 
AMPUIRCHEION GN ACtON 2 MM OM ee eee eee 100 100 
iniemeitesistancene: | S50) So cob et, Mealy. ee and. oe 80000 62500 ohms 
J MOEA CONG FyVeh TTY eT te er eee 1250 1600 umhos 
Pistommunrentemens. <. Uiestts.. eee. Tee. A, 0.50 1.2 mA 


Diode Units 


MAXIMUM RATING (Design-Maximum Value) 
Platemourrente. tach Unityieriiens, . aschehvnd, sles 5 AIS oes 1 mA 


The two diode plates are placed around a cathode, the sleeve of which is common to the 
triode unit. Each diode plate has its own base pin. Diode biasing of the triode unit is not 
recommended. 


Installation and Application 

The triode unit of the 6AV6 is recommended for use only in resistance- 
coupled circuits. Refer to the Resistance-Coupled Amplifier section for 
typical operating conditions. Grid bias for the triode unit of the 6AV6 
may be obtained from a fixed source, such as a fixed-voltage tap on the de 
power supply, or from a cathode-bias resistor. It should not be obtained 
by the diode-biasing method because of the probability of plate-current 
cutoff, even with relatively small signal voltages applied to the diode circuit. 


MEDIUM-MU 
TRIPLE TRIODE 6AV11 
Duodecar type used for general-purpose amplifier, 


phase inverter, or oscillator applications. Outlines sec- 
tion, 8A; requires duodecar 12-contact socket. 


eNEerE OM Se WaO/dC) 9 or ks eA Blow ee eee ee os weg aes 6.3 volts 
eat Creme Ur Orit eet ee re is eden e ele le hota elebets i kite ale ls els bee adn 0.6 ampere 
Heater-Cathode Voltage: 
[Steals UES FPIO., obec Pmicods PRE 2 tele toons oenCneRE SG. CLORe: neh Rake ake a +200 max volts 
ESHBEINRD SHITE AS SIE ond Sececte ocotctel op Samos Mec er AEM Gleick geen Crue 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No.1 Unit No. 2 Unit No. 3 
TTL LOI es aie ed clea hl ime sage Sie se ee 1.2 1.2 ee pF 
Grid to Cathode, Heater, and Internal Shield .. 1.9 1.9 1.9 pF 
Plate to Cathode, Heater, and Internal Shield .. 1.8 0.7 2 pF 
Class A: Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 
Pet Mara ho Pe arak oes kode b aie shone) © Gas ew Guclemsnag S Gremio tensions 330 volts 
Plate mPISSIPAtiONS oie ce ces cn te he eve ils ee Biche wc lenelafe eae)» fileie eile one 920s 2.75 watts 
Total Plate Dissipation (All Plates) ..................eee eee e ones 6 watts 
Avernra CatnodenCurrent S30 a Tp Bede Pe eBay 6 oh ee 20 mA 
CHARACTERISTICS 
PiatemevVioltaveres Asn. secs wa Gabe ne oN te eiete als me agement Ae 100 250 volts 
GridMeViGltave= Me. keh one renee oe tei OER ENT aoe 0 —8.5 volts 
ATMMMTCATIONIWE ACCOM) < cete hte cist oe eget oa soe 6 Gens 20 17 
Plate Resistance (Approx. )” Sitn.. 2b. Meee cess 6500 7700 ohms 
PransecOnGuctance ence ee sheer ER os oe Hila 3100 2200 pmhos 
PP ATCMOLILTCUIG Mee och ccp-te hPa phe orn Site we gh ane 11.8 10.5 mA 
Grid Voltage (Approx.) for plate current of 10 yA .. — —24 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No. 1-Circuit Resistance: 
Bosmefixed-bias: Operation 3.2 24.825... abe sets ae ole os She Sie bere 0.25 megohm 
More cathode-bids -OPCLa tion een ere 8 .- fon ss slclene 4s 0 + shel Quelle o Shella (6 « 1 megohm 


Refer to chart at end of section. 6AW8 


PLATE MILLIAMPERES 
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6AW8A HIGH-MU TRIODE— 


SAWSA ~ SHARP-CUTOFF PENTODE 


Miniature type used in television receiver applications. 
The pentode unit is used as an if amplifier, video am- 
plifier, age amplifier, or reactance tube. The triode 
unit is used in low-frequency oscillator, sync-separa- 
tor, sync-clipper, and phase-splitter circuits. Outlines 
section, 6E; requires miniature 9-contact socket. Type 
8AW8A is identical with type 6AW8A except for 
heater ratings. 


6AW8A 8SAW8A 
6 


Heater Voltage*(ac/de): 502} See a} 8.4 volts 
Heatery:Current 4oriin ue 6. obese, bea ayes tice bt 0.6 0.45 ampere 
Heater Warm-up Time (Average) o. = oh... te ee 11 11 seconds 
Heater-Cathode Voltage: 
Peak (yalijens OUR Nos0S DO UEh. 8 Sse. Gre 200 max +200 max volts 
AVGERGS . Vale oF Vynin be OAL, chute eee 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded 
Triode Unit: 
Grid’ to’ Plate») O! Poss BoA iey Seer 22 22) pF 
Grid to Cathode, Pentode Cathode, Pentode 
Grid No.3, Internal Shield, and Heater ._. 3.2 3.4 pF 
Plate to Cathode, Pentode Cathode, Pentode 
Grid No.3, Internal Shield, and Heater .._. 1.8 3 pF 
Pentode Unit: 
Grid ING? . te tPlate: he es 0.06 max 0.05 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield .............. 10 10 pF 
Plate to Cathode, Heater, Grid No.2, Grid 
No.3, and Internal Shield .... .:;%5. #i.i<e=. 3.6 4.5 pF 
Pentode Grid No.1 to Triode Plate .............. 0.008 max 0.005 max pF 
Pentode Plate to Triode Plate .................. 0.15 max 0.025 max pF 


® With external shield connected to pins 4 and 5. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate OVORage viet eet e. ee ee ee nn 330 330 volts 
Grid-No.2 (Screen-Grid) Supply ‘Voltagee sss sa 6ei7 — 330 volts 
a ees et at Beal cee te eet He LEM DEERES, rep Tae, See curve page 98 
Grid-No.1 (Control-Grid) Voltage, positive-bias value 0 0 volts 
SRE EPR eer eb Let Reaek Pacer ts ra ed slept 3.75 watts 
are oly — gis watts 
For grid-No.2 voltages between 165 and 330 volts See curve page 98 
Pips, csi haie see edhe vb oak cr 200 150 volts 
ERoratramel eee rata oy Cees ee ee — 150 volts 
aw tec. 3 Raa) Tonge se ane 8 cena —2 —— volts 
A: 5, ree, Sanaa: Ta ied evar at, gee lag. Laas —- 150 ohms 
2 MRR Stele ol ee ee ee, 70 — 


TYPE 6AW8A ae TYPE 6AW8A 
TRIODE UNIT 3) PENTODE UNIT 

H GRID-No. 2 VOLTS =150 

N 

o 

a 

on 

— WwW 

6 & 

a a 

oe 

aa 

ae 

uJ 

= 

B= 4 

S| 

a 


fe) 100 200 300 400 
PLATE VOLTS 92CS-8644T PLATE VOLTS 92CS-9173T 


TECHNICAL DATA : 165 


Platesmresistances:(Approx:);, ..... 5. 26s. “oe — 0.2 megohm 
PONT MSIL CLIC OATICE Pn) Ponte, 1 STG casio ea ack egos adic ne 4000 9500 umhos 
RM LE este sasaca a ois > ayaa, de» ous Wyse ain Le ey as 4 15 mA 
SGEWMMINGACMOULTENG! ose ee ec ce ee ce ces hie ed Mebelas — 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

etm er A fe ie se thasusavibbed nidi's aa recanewtnanendi ice —5 —8 volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


Woriixed-bias, Operation, ¢ 2. ii. cee see gece hem 0.5 0.25 megohm 
For cathode-bias operation .................... 1 1 megohm 
HALF-WAVE 6AX3 


VACUUM RECTIFIER 12AX3, 17AX3 


Duodecar type used as damper tube in horizontal-de- 
flection circuits of television receivers. Outlines section, 
8C; requires 12-contact socket. Socket terminals 5, 6, 
8, and 9 should not be used as tie points. This tube, 
like other power-handling tubes, should be adequately 
ventilated. Types 12AX3 and 17AX3 are identical with 
type 6AX3 except for heater ratings. 


6AX3 12AX3 17AX3 


Heater™ Voltage (ac/dc). sions oc bee siete 6.3 12.6 16.8 volts 
PCH LE TOUT TON GL: 0 fo. st ero eee vo seas alot ne 12 0.6 0.45 amperes 
Heater Warm-up Time (Average) .............. — 11 11 seconds 


Direct Interelectrode Capacitances: 
Pare at CacnOde” ANG treater ik oi his Sete se te eo oat eden nelle 5.5 
@athodertowe late: and Heaters 22% 0.8 ass. GhRRS. 56 olen pen oe 7.5 pF 
MERE LaLa CHOUGC Mes, 5 Sor rode eek ee at sie Be a cei imaacewuat Ys agebagh eis 2.8 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Restiminverse: Plater: Voltage#: Ft ot 0 AVR Ss. BE te ee. 0S 5000 volts 
HeameiearerCurrent {ais .COG ce .: Soewee ce lak. ef eRREL . ae. , 1000 mA 
Aweravewm blateameurrents) Fob. pcos lelk cous eee weissua eis Mieis bueveidee se wie s ¢ 165 mA 
PistemeDimsipaplonmrer fe Hee. 6s oe oucbu mss Btls. ONS. chaeaba a 5.3 watts 
Heater-Cathode Voltage: 
ENED ULC Seer 15 ett ir niiass oie gen in cans cp olor ol eos +300 —5000 volts 
PCT AOU V ANNIC) Soci i MEK Sita ln 5 4s RO la die ED +100 —900 volts 
CHARACTERISTICS 
Tube Voltage Drop for plate current of 250 mA .................. 32 volts 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
Refer to chart at end of section. 6AX4GT 


6AX4GTB 


HALF-WAVE 
"e) VAGUUMEREGHIFIER\ °° uaxaer 0 


Glass octal type used as damper tube in horizontal- 

CO aits/ DD deflection circuits of color and black-and-white tele- 

vision receivers. Outlines section, 13D; requires octal 

Ic H socket. May be supplied with pin No. 1 omitted. Socket 

4CG terminals 1, 2, 4, and 6 should not be used as tie 

points. This tube, like other power-handling tubes, should be adequately 

ventilated. Types 12AX4/GTB, 17AX4GTA, and 25AX4GT are identical 
with type 6AX4GTB except for heater ratings. 


6AX4- 12AX4- 17AX4- 
GTB GTB GTA 25A X4GT 


Heater Voltage (ac/dc) .............. 6.3 12.6 16.8 25 volts 
PCAGEPMOOMPTONG. pees ch le ee hs ee ey 0.6 0.45 0.3 amperes 
Heater Warm-up Time (Average) .. — 11 11 11 seconds 
Direct Interelectrode Capacitances (Approx. Die 
ientnooecEton Clate. and Healer oo cue) coin. abe nites tee eee 8.5 pF 
Piatereco Cathode and, Feater yo. vicu. cose ececeis ts intern bie wielee:oue Some ge ous 5 pF 


PEERLOT LO CAtNOUe IRIN OME ccs wis cetera pushin oN uel sigs aleere ne a Sie 4 pF 
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Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak. Inverse,.Plate, Voltage#! fo duc.nu: Dk ee ee eee 5000 volts 
Reak Plate, Cuprent .... cas oa. ute sen i ee 1000 mA 
Averdgel’Plate UCarrent hin. Be, 22k. Ie A. ee ie 165 mA 
Plates Dissipation ted. . so aetna nae lee. eee 5.3 watts 
Heater-Cathode Voltage: 
Peak Gvaliie: 200. 8 asec, MACH eGR S +300 —5000 volts 
AVerageyivalue. | 4b 4-) ty Wyse ee bebe eee +100 —900 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 250 mA ................ 32 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


FULL-WAVE - 
6AX5GT VACUUM RECTIFIER © 


P, 
Glass octal type used in power supplies of radio equip- "e@) 
ment having moderate de requirements. Outlines sec- 
tion, 13D; requires octal socket. This type may be sup- @ Sere 


plied with pin No. 1 omitted. This tube, like other CYT) 
power-handling tubes, should be adequately venti- NC K 
lated. Heater: volts (ac), 6.3; amperes, 1.2. 6S 


Full-Wave Rectifier 


Peak Inverse ,Plate., Voltage -y 0’: gcc) ne es a. , , ee 1250 volts 
Peak Plate Current (Per Platey Soe cee Se Se eae ee ee 375 mA 
Hot-Switching Transient Plate Current: 

For duration of 0.2 second maximum .;. ....c0¢2......0.-.... 2.6 amperes 
AC Plate Supply Voltage (Per Plate, FIGS) Pre otic ea ie eee eee See Rating Chart 
Average Output Current (Per Plate, This} tvtes. A a aera” Oe See Rating Chart 
Peak " Heater-Cathode “Voltage... 3.5.0: Pettitt crane hee os +450 volts 
TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 
AC Plate-to-Plate Supply Voltage (rms) .......... 700 900 volts 
Balter: Input ‘Gapacitor® 20). 2 Ju ee er ee 10 10 uF 
Effective Plate-Supply Impedance Per Plate ....... 50 105 ohms 
DC Output Voltage at Input to Filter (Approx.) : 

O2 Few Al oe cra: 395 oe volts 

At half-load current of AS STAIR Sees — 540 volts 

LZ Net Avtes cee 350 —— volts 

At full-load current of 80) mm Ay 6 aes — 490 volts 
Voltage Regulation (Approx.) : 

Half-load to full-load current ................ 45 50 volts 
TYPICAL OPERATION WITH CHOKE INPUT TO FILTER 
AC Plate-to-Plate Supply Voltage (rms) ijt Se 700 900 volts 
Pilterminput CHoken <0 6. oe ee as OS 10# 10## henries 
DC Output Voltage at Input to Filter (Approx.) : : 

Oe Ti Aver 4 n: T ne: 270 volts 

At half-load current of e256 = 365 volts 

: 1bO0 Si ntAtee 4 4. 250 volts 
At full-load current of 125 Mee. teens = 350 volts 


RATING CHART 


TYPE 6AX5-GT 
E,=6.3 VOLTS 


MAXIMUM OPERATING VALUES WITH: 
CHOKE-INPUT FILTER 
CAPACITOR —INPUT FILTER 
| (aa Sc RT 
-——_]j 


coe oiaeandies 

pt 

Paz eee 
1350 Gi450 


ie} 100 200 300 400 500 


AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92CS-7383TI 


+ 
te} 


OC OUTPUT MILLIAMPERES PER PLATE 
DS) a 
oO [o} 
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Voltage Regulation (Approx.) : 
Half-load to full-load current .................. 20 15 volts 


* Higher values of capacitance than indicated may be used but the effective plate-supply 
impedance may have to be increased to prevent exceeding the maximum rating for hot- 
switching transient plate current. 

# This value is adequate to maintain optimum regulation provided the load current is not 
less than 30 mA. For load currents less than 30 mA, a larger value of inductance is required 
for optimum regulation. 

## This value is adequate to maintain optimum regulation provided the load current is not 
less than 35 mA. For load currents less than 35 mA, a larger value of inductance is required 
for optimum regulation. 


Refer to chart at end of section. 6AX8 
Refer to chart at end of section. 6AY3 
HALF-WAVE 
VACUUM RECTIFIER 6AY3B 


12AY3A, 17AY3A 

Novar type used as damper tubes in horizontal-de- 
flection circuits of black-and-white television receivers. 

9HP Outlines section, 30B; requires novar 9-contact socket. 
Socket terminals 1, 3, 6, and 8 should not be used as tie points. It is es- 
pecially important that these tubes, like other power-handling tubes, be 
adequately ventilated. Types 12AY3A and 17AY3A are identical with type 
6AY3B except for heater ratings. 


6AY3B 12AY3A I17AY3A 


beatermiVoltawe (ac/dc)... csc. oe 05 wc niece ortinn 6.3 12.6 16.8 volts 
Heaterse Current}. iv... hs eek ea, Bs ee 122 0.6 0.45 amperes 
Heater Warm-up Time (Average) .............. — 11 11 seconds 
Direct Interelectrode Capacitances (Approx.) : 
Piatveutoe Cathode and ‘Heater we. eR ct 6.5 pF 
G@athode to-Piate andes Heater ic .geiyice. i Bek Si jats ee 9 pF 
IeGAteTmELOn PCAtHOCE lis oe iece in an lets cinta cc sacuetchsusttics sceusue.s PF Mzesi 2.8 pF 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Renwelnverser Pilates, VOItALCH: fcc 66 oss oc. se bcs foe. vu ebieess o «4 odive ccse ue. 5000 volts 
PET LEVEN ee CSS Pe) oh oi ana SOO OG Fe TART A Sane Se 1100 mA 
VCR AC MEALS MOUTON Tc et ee ek tno otic cae ce inisuslois Line Kieual seus 175 mA 
IE MCTUM NTs rs ise unis Sales Sage eid cure ue oad Maes & 6.5 watts 
Heater-Cathode Voltage: 
HOYEED Ss” AGENCE Pe ee ee ee +300 —5000 volts 
ESSE ET Sage ee ae ae LE een +100 —900 volts 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
Refer to chart at end of section. 6AY11 
H.G3p.18 MEDIUM-MU TRIODE— 6AZ8 


SHARP-CUTOFF PENTODE 


x; Miniature type used in color and black-and-white tele- 
vision receiver applications. The pentode unit is used 

(B) as an if amplifier, video amplifier, agc amplifier, or 
PT reactance tube. The triode unit is used in low-frequency 
oscillator, sync-separator, sync-clipper, and phase- 
splitter circuits. Outlines section, 6B; requires minia- 


SED ture 9-contact socket. 
Eee eM ITA EU CAC AG) mo cite cia 5 sviens siay Sale ausast si kiln ioe le anbece Guctele ges 6.3 volts 
Heater Current Ee tapes, A RARE ABDI AN, SERS LAA GP otate. o ged c ater Lat 0.45 ampere 
Heater-Cathode Voltage :4 
PEDERSEN WT ae gros aicremlisse 2, iil A tinea reign eee Fe i ueeae! pRB he +200 max volts 


PM CTORFIMUE ING (co on.y brah in oie Be eke hen ae aro ante wa es Sako ee 100 max volts 
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Direct Interelectrode Capacitances: 
Triode Unit: 
Grid, to’ Plate: ...0.7) Veer) ee Se. eee ae 


TUBE MANUAL 
urs pF 

2 pF 

Tae pF 
0.02 max pF 
6.5 pF 
Pye pF 
0.027 max pF 
0.020 max pF 
0.045 max pF 


“The heater-cathode voltage of the pentode unit should not exceed the value of the operating 
cathode bias. Grid No.3 will be made negative with respect to cathode if this value is ex- 


ceeded, and thus possibly cause a change in tube characteristics. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
Plates Voltage ipa Mead Us. Sever rn tre ae 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 300 volts 
Grid-NQUeaVOMACELE foo. eee to See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Piste? Digsinationyirens 4. 06. caseload: eG bel Wales 2.6 2 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts .......... — a SS watt 

For grid-No.2 voltages between 150 and 300 volts See curve page 98 
CHARACTERISTICS 
Plate.Supplyy Voltagent+ : ua . basa oo SRR ee 200 200 volts 
Grid-No:2y5 Voltage vet. oy, eatin Aes rane a — 150 volts 
Grid-Noulii Voltage sit lol Tsgs | Sats ae aae —6 — volts 
Cathode-Bias {Resistors a26. ARS oS bes, AWTS — 180 ohms 
Amplification. EACtor, .ftert.. (ni an eee 19 — 
Plate; Resistance “(Approx,) + a 5750 300000 ohms 
Transeonductancee enigce cy eet en ee $300 6000 umhos 
Biate. Current, PAGE Bev aS, . MRP RE OF one: 13 9.5 mA 
Grid-No.2 Currents... . ek ate es — 3 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

LOE RAS” EINES orth FUEL AS Ny Pee eel 2 ARES ERR —19 —_ volts 
Grid-No.1 Voltage (Approx.) for transconductance 

OL + SOOM iOpen Sg ong 0 be a eee ee _— —12.5 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance :* 

For iixed-bias coperation? .7...."" gs tee ene 0.5 0.25 megohm 

For cathode-bias operation .................... 1 1 megohm 


* If either unit is operating at maximum rated conditions, grid-No.1l-circuit resistance for 


both units should not exceed the stated values. 


6B4G Refer to chart at end of section. 
6B5 Refer to chart at end of section. 
6B6G Refer to chart at end of section. 
pas Refer to chart at end of section. 
6B8 Refer to chart at end of section. 
6B8G Refer to chart at end of section. 


6B10 TWIN DIODE— 


8B10 MEDIUM-MU TWIN TRIODE 


Duodecar type used in television receiver applications; 
diode units are used in horizontal-phase-detector cir- 
cuits, and triode units are used in horizontal-oscillator 
circuits. Outlines section, 8A; requires duodecar 12- 
contact socket. Type 8B10 is identical with type 6B10 
except for heater ratings. 
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6B10 8B10 
ICACCTMAVIOLEALC (AC /hOC) eo acca 5 opecsane 6 chs ot ois si aiehigs 0680 « 6.3 8.5 volts 
Hestersieurrent ~ ii. TS). ere oe eo eo ee 0.6 0.45 ampere 
Heater Warm-up Time (Average) ................. ata Bt seconds 
Heater-Cathode Voltage: 
Peake value"). RRO ova se coe acer tan seal +200 max +200 max volts 
IAVCTACCEE VAIO) s. ois. Cee Ohh. os HEROES 100 max 100 max volts 


Class A, Amplifier (Each Triode Unit) 
MAXIMUM RATING (Design-Maximum Value) 


TPL NVGIRRPE Te Ls ae ee, Ses wee Re a hes Vee ere eS 330 volts 
COL ACM GE NOG OUrren ts 3 abi <, ssds 6 ace Rigi ocus wlsush ec iovghens Se al’ouuevsse Se 20 mA 
Fae LS SU TSEUCLO Inetae cme cn AOMPTTE, Weise s ces ol, ation sve) chevantbatonee! Seokae df arian ehioh or tues Suaviegterions 3 watts 
CHARACTERISTICS 

leVinige  NiGliatyae 2S SE) aie a a es eA Pai Se ee Pe 250 volts 
Cmeral OID oy . Sacualest aeW AN 8 ARN eet WORM RECARO Bag SER EGC een, Neer ais —8s volts 
PRIA MITC MELO LA CCOLTE (oes Seo ee oC ne hae ese ee tie ti 18 
Piiteuimesistancer: (ADDIOXs)) Beier iis uens. Ae eile Mise obs ote Chapetmede Soe tuls 7200 ohms 
BIB EeaT Se OTA ChAT) COT sean Bae ost Cancases ea itl ches wisacke Baeisrtt sl = Gus aah ORD sharon 2500 umhos 
leans (CLS TE STATS. «al eben ageh eee beat ect as ieee het aaah beth Nees af ek seney ri deerae enn Dek 10 mA 
Grid Voltage (Approx.) for plate current of 50 wA .............. —20 volts 


MAXIMUM CIRCUIT VALUES 

Grid-Cireuit Resistance: 
ROtsetxXeG=D1IAS “OPeYation: ... 1. cc co us AR ORI SI. talaeh a dbname pan 0.25 megohm 
HOnMCaENOde-bDIAaS ~ODeration —i) eA Bah ee oe te cede oe 1 megohm 


Diode Units (Each Unit) 
MAXIMUM RATING (Design-Maximum Value) 
CCM COUELCTLCS Meh: ae, 2 oh ete a al. Bee Ge na i eA ks 5 mA 


CHARACTERISTICS, Instantaneous Value 


Tube Voltage Drop for plate current of 20 mA volts 


sages alate tare 5 
HALF-WAVE 
VACUUM RECTIFIER 6BA3 
Novar type used as damper tube in horizontal-deflec- 
tion circuits of black-and-white television receivers. 
Outlines section, 11B or 30C; requires novar 9-contact 


socket. Socket terminals 1, 3, 6, and 8 should not be 
used as tie points. This tube, like other power-handling 


SHP tubes, should be adequately ventilated. 

ce Py SLA Sa EOL: C0) ee ae ie aR 6.3 volts 

EPS AEO TIE TUR LOTE GMO coho hc EIS ios ate Kors emt teila le pos atta, “apa depen kegs, tole Repke nelres & 

Direct Interelectrode Capacitances (Approx.) : 4.4 pF 
Blatemtoxcathode andwHeateleriw. 2. cake te ee esses 6 pF 
@GathodentonmLiatesiands Heater. ...g0. 0.8 oe et ee pee hee ee es 1.8 pF 
ea terertOmlOAthOUe wt. cts co a ci breccias ls spite a ihep tone en Sort 1.2 ampere 

Damper Service 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 

PeaksInverse Plate .Voltage#:—-— ss. wee eis oer Sea. ee 5000 volts 

Pankweelatere Current, 2) cee. othe ha: resatomerinori ar amsurgcksaataits tee cided 1000 mA 

Averavem-Piate: Current) 9453 ¥isst eis seraerle ere oe 0 edd ee o's 165 mA 

PIA CCMDISSIOALIONGET. oe eile ete ainses otter eae nete ae ornate ys: Balers 6.4 5.3 watts 

Heater-Cathode Voltage: 

IPeAKAEV EIU cas Both bee eer eo eee De Senay +300 —5000 volts 
IAS PLASC MUAINCR os. Fey dele onde meentncg mae housinepentiousickerce nes +100 —900 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


Hi p 
Q) 
Korg (ey? 
KE ],  REMOTE-CUTOFF PENTODE 6BA6 
re 6BA6/EF93 
Gj 12BA6 : 
7BK Miniature types used as rf amplifiers in standard broad- 


cast and FM receivers, as well as in wide-band, high- 
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frequency applications. The low value of grid-No.1-to-plate capacitance 
minimizes regenerative effects, while the high transconductance makes pos- 
sible high signal-to-noise ratio. Outlines section, 5C; require miniature 
7-contact socket. Type 12BA6 is identical with type 6BA6 except for heater 
ratings. 


6BAG6 
6BA6/EF93 12BA6 
6.3 


Heater’ Voltage.(ae/de) oc ee a S 12.6 volts 
Heater, Current wer cae os eee eee eae ta ee esata 0.3 0.15 ampere 
Heater-Cathode Voltage: 
(Peake valiant.) cetec scarce es ot ites ie +200 max +200 max volts 
AVeTALZ ET VAlUe = irene anioete ne hen Hee ree 100 max 100 max volts 
Direct Interelectrode Capacitances: 
GridtiNo.2)5 10 Se late igi th Wil wars eee lite apie See ee ee ae 0.0035 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
internal: Shjela jy och i a ee a. So ge eR Se ees 5.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Interna l-y Shield ao Cio aut at Ne er oie ine ee Ala ae eh ee ot 5a pF 


* This value is 5.5 pF with external shield connected to cathode. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Piatevey oltare, 4 or oo a et ee ee eel ee 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............ 0 volts 
Grid-No.2_ (Screen-Grid) Voltages!) /77R.24 SHE GE See curve page 98 
Grid-No.2° "Supply “Voltage. 5 21% eae een con ee oe 330 volts 
EA ALEMMLVISS IPRLIO NO 5 6 316 pir ts eis ation dee 4 tee eae cea Eee ae 3.4 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ...................... 0.7 watt 

For grid-No.2 voltages between 165 and 330 volts ............ See curve page 98 
Grid-No.1 (Control-Grid) Voltage: 

Negative-bidg@ value: |... cc eee ee 55 volts 

Positive-bias values)... GER PRET US ROU err 0 volts 
CHARACTERISTICS 
Plate: ‘Supply? “Voltage! . 2209, T9QNR AD. 28. BLT 100 250 volts 
Grid ,No.3,yand,.Internali Shield)... ¢o..0.255 4.5.4... Connected to cathode at socket 
Grid-No.2_ Supply Voltage 9. j.ns.0. ee a 100 100 volts 
Cathode-Bias’ Resistor © 0). oe) Ee 68 68 ohms 
Plate Resistance (Approx.)3) ..£ 20 BU ae ae 0.25 1 megohm 
DYARSCOUCGHCEENCE C0 pa eee et) ea ee ede LY ek, 4300 4400 umhos 
Piate*"Oarrenity Pe Py PEs lake -GRIA Kk ee ROS 10.8 11 mA 
Grid-No:2( Current .tiocte lM ney. giotaghane acl bE 4.4 4.2 mA 
Grid-No.1 Voltage (Approx.) for transconductance 

E> 400 peor aes, errr eg 3) oo MER e ras ee eis me —20 volts 


TYPE 6BA6 
GRID-No. 2 VOLTS=I00 
GRIDO-No. 3 VOLTS=O 


PLATE (Ip) OR GRID-No.2 (Ico) 
MILLIAMPERES 


O 100 200 300 400 


PLATE VOLTS 
92CS-6609T 


Installation and Application 


Control-grid bias variation is effective in changing the volume of the 
receiver. To obtain adequate volume control, an available grid-No.1-bias 
voltage of approximately 50 volts is required. The exact value depends upon 
the circuit design and operating conditions. This voltage may be obtained, 
depending on the receiver requirements, from a potentiometer across a fixed 
supply voltage, from a variable cathode-bias resistor, from the ave system, 
or from a combination of these methods. 
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The grid-No.2 (screen-grid) voltage may be obtained from a poten- 
tiometer or bleeder circuit across the B-supply source, or through a drop- 
ping resistor from the plate supply. The use of series resistors for obtaining 
satisfactory control of grid-No.2 voltage in the case of four-electrode tubes 
is usually impossible because of secondary-emission phenomena. In the 
6BA6, however, because grid No.3 practically removes these effects, it is 
practical to obtain grid-No.2 voltage through a series-dropping resistor from 
the plate supply or from some high intermediate voltage, provided the 
source does not exceed the plate-supply voltage. With this method, the 
grid-No.2-to-cathode voltage will fall off very little from minimum to 
maximum value of the resistor controlling cathode bias. In some cases, it 
may actually rise. This rise of grid-No.2-to-cathode voltage above the nor- 
mal maximum value is allowable because both the grid-No.2 current and the 
plate current are reduced simultaneously by a sufficient amount to prevent 
damage to the tube. It should be recognized that, in general, the series- 
resistor method of obtaining grid-No.2 voltage from a higher voltage supply 
necessitates the use of the variable cathode-resistor method of controlling 
volume in order to prevent too high a voltage on grid No.2. When grid-No.2 
and control-grid voltage are obtained in this manner, the remote “cutoff” 
advantage of the 6BA6 can be fully realized. However, it should be noted 
that the use of a resistor in the grid-No.2 circuit has an effect on the 
change in plate resistance with variation in grid-No.3 (suppressor-grid) 
voltage in case grid No.3 is utilized for control purposes. 


PENTAGRID CONVERTER 6BA7 


Miniature type used as converter in AM and FM re- 
ceivers. Outlines section, 6E; requires miniature 9- 


8CT contact socket. 
EIB AUE YS \ROIRSTPE YD» va chimmels cell Meta al a eae ete on og say Sa PS Ge 6.3 volts 
Ape reme TR STON) Ge MPO NN a7 ors os A ho, five oie wy cearoihe hipaa cus bs wees loldl Bpmane ee setean eke usas 0.3 ampere 
Peak eieater-Cathode, Voltage) min: occas oes. RRs eee. eee oh wale +90 volts 


Direct Interelectrode Capacitances: 


GriduNo-wo. tosAll Others Electrodes’... 20. oo kee see ne es 9.5 pF 
PlateatopAll-Othermblectrodes:...6 26 occ nd ee bn) titre oon as wm adeagsies 8.3 pF 
Grid @No. 1stowAll"Other Electrodes ...2 6.2.6.3 66 ones os wh SIM HSS. 6.7 pF 
CrIdeNOss Oo BLOMENALE! |... Mik gee au,, «.. «oususgalaniisddhe to nicleeuey Ribble sor MMe. 8 0.19 max pF 
Grade NOSeOREOMGTIG | NOL occ loltiey RRND oe * aca Sc stlerelererave. 0.1 max pF 
TRCN OMMIGREORE IALG cS ie ee rnc eho oe haan Oo Per te te iatano be het sess 0.05 max pF 
Grid No. 1 to All Other Electrodes, except Cathode ............ 3.4 pF 
CrideNos tito Oathode’. 4. ee SAR Ba Leos oe sae 3.3 pF 
Cathode to All Other Electrodes except Grid No. 1 .......... 4 pF 
Converter Service 
MAXIMUM RATINGS (Design-Center Values) 
AAG MEN OLER CODE ONE tie SE a LE MG OE a eee SE 300 volts 
Grid-No.5-and-Internal-Shield Voltages ................c cc ceeeees 0 volts 
Grids-No.-2-and-No.4 (Screen-Grid) Voltage ...................005. 100 volts 
Grids-No.2-and-No.4 Supply Voltage... in. eo seajege ein ele pee nies os 300 volts 
PATS MISH TDA CIOTIME NS SP me fe rs carte Cites (ate Grslan dae ieie, avert Simin ® byes. avs 2; watts 
Grids-No.2-and-No.4 Input ......... BNI EP eae oa Fey N a ei oY 1.5 watts 
SEE ONES ELHOGE RG UTE ONIL , gs 5 cosuesiets, & ican) crcus ecy Die aicutus He isl Wes Sch. ov'e SU ys a heh ge 8 22 mA 
Grid-No.3 Voltage: 
PICIALLV O=DIASMEV LILES MT. Soi beard tuts talon ve iovectorweneneVayenate Je vewreis wheeuhibue Oe 100 volts 
Positive-bias value ............. 0 volts 
CHARACTERISTICS (Separate Excitation)* 
PCC UGEA Ort ee we ee NS eee Nf 100 250 volts 
Grid NOsband. Internal Shield@ 5.4.5...) .s2.seme+- Connected directly to ground 


Grids-No.2-and-No.4 (Screen-Grid) Voltage ........ 100 100 volts 
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Grid-No.3 (Control-Grid) Voltage ................... —1 —1 volt 
Grid-No.1 (Oscillator-Grid) Resistor .............. 20000 20000 ohms 
Plate Resistance (Approx.) ..................... 0.5 megohm 
Conversion Transconductance ....................... 900 950 umhos 
Conversion Transconductance (Approx.)** .......... 3.5 3:5 umhos 
Plate Carrent 20 Sb 8) Bees Pie Oe Sey 3.6 3.8 mA 
Grids-No.2-and-No.4 Current) :35. os .5.0% es Given « Dee 10.2 10 mA 
Grid-No.1e Current.) oe tee eon a eRe ie ae re ea 0.35 0.35 mA 
Total Cathode Current’: St) Mele? (eerie se oie 14.2 14.2 mA 


NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate 
(not oscillating) is approximately 8000 umhos under the following conditions: signal applied to 
grid No.1 at zero bias; grids No.2 and No.4 and plate at 100 volts; grid No.3 grounded. Under 
the same conditions, the plate current is 32 milliamperes, and the amplification factor is 16.5. 


* The characteristics shown with separate excitation correspond very closely with those ob- 
tained in a self-excited oscillator circuit operating with zero bias. 


** With grid-No.3 bias of —20 volts. 
4 Internal Shield (pins No.6 and No.8) connected directly to ground. 


6BA8A MEDIUM-MU TRIODE— 


8BA8A SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receivers. The pentode unit is used as a video 
amplifier, an age amplifier, or a reactance tube. The 
triode unit is used in low-frequency oscillator and 
phase-splitter circuits. Outlines section, 6E; requires 
miniature 9-contact socket. Type 8BA8A is identical 
with type 6BA8A except for the heater ratings. 


6BA8A 8BA8A 
Heater Voltage™(acvde) ts. n5.. 2650 oe eee 6.3 8.4 volts 
Heaters Gurrentt ieee, S06 6 ecb ily beet nieuw een he en 0.3 0.45 ampere 
Heater Warm-up Time (Average) .................. 11 — seconds 
Heater-Cathode Voltage: 
Peak svalueae oh. SB TARE CE: PER +200 max +200 max volts 
IAVGYAS CU Valueingignt sé Jick uD ee odie Un ence ioe a 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): 
Triode Unit: 
CEIGttONP late rens anit rcs) ili in We tee Meet ae, Sn eR lacs 2.2 ae pF - 
Grid to. Cathode and: Heaters 2-322.) 5) 2.5 2a pF 
Plate to: Cathode and Heater’... - ee 0.4 129 pF 
Pentode Unit: 
Grid Noster late wuss baa eee ee eee eine. 0.06 0.05 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid 
No.3; and InternalisShicid 7 s+... Se ee 10 10 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
andrinternalShielduts) te pee er ee 3.6 4.5 pF 
Lriode Grid’ to-Pentodet Plate...) eo. 0.016 0.006 pF 
Pentode Grid No.1 to Triode Plate ................ 0.006 0.003 pF 
Pentode Plate to Triode Plate .................... 0.15 0.023 pF 
Class A, Amplifier 
* With external shield connected to cathode of unit under test. 
MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
Blate: Voltage .......... ae RRP ON 2 pene! oes te oeses eee 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............. — 300 volts 
Grid-No.2 Voltage. =). 4.u. sd Cea. 46h ees See curve page 98 
Grid-No.1 (Control-Grid) Voltage: 
Negative-bias. value. ...... Ge 2eee ee a —50 volts 
Positive-biasmava lie! (2 > eee re en een ateeetat — 0 volts 
Blate Dissipation: si.) 5 ese ea ee a eo Z 3.25 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts .......... _ watt 
For grid-No.2 voltages between 150 and 300 volts See curve page 98 
CHARACTERISTICS 
Piate-Supply0 V sitaie cigs) PER ity ek: Ae ert, 200 200 volts 
Grid-No.2. Suppl ynVoltare: 24 aia st beeen koe co — 150 volts 
Grid-No. 1° Viitage (ee ool te Pe ene —8s — volts 
Cathode-Bids Resistor esti. ¥ Oh. ae eS Pee ee ooo 180 ohms 
Minp liteation . Wmetot ef  cnce. sinks Bb cee 18 — 
Plate Resistance (VApprox.) 20.0.0 ee ee 6700 -400000 ohms 
Transcondtictatice (10. PHO AE SE ess... Poe 2700 9000 umhos 
Plate, Carrenit, kel onan sniine oihatot eo) ae ah ae 8 13 mA 
Grid: No.2) Current... oer ee et ae ee — 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of: 
ROCs Locate, AGE Vp ete OE Oe panei ek ae —16 —10 volts 
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MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
Morenxed=bias) Operation. 2... oc wk Coc wis ciece eine wile 0.5 0.25 megohm 
For cathode-bias operation ...............6.600% 1 1 megohm 


6BAll 
TRIODE—TWIN PENTODE SBA11 


Duodecar type used as vertical-defiection oscillator 
and for combined sync-age applications in color and 
black-and-white television receivers. Outlines section, 
8B; requires duodecar 12-contact socket. Type 8BA11 is 
identical with type 6BA11 except for heater ratings. 


6BAI11 8BAI11 
6.3 


Heatermuoltace (ac/dc). Pee ices doete alte lee se ares : 8.4 volts 
eater mee POLE Bite) ie dieiclans d ence pais aleae ae Rimes woes 0.6 0.45 amperes 
IHeAatLerehy ALI=UPs Lame Bee ec wisk Sieg adel. Gut eld weighs aes 11 11 seconds 
Heater-Cathode Voltage: 
IPesieivalieie sh. on is cote. bce ede ia ot Mad. Cee. 4 +200 max +200 max volts 
RAS OU AUNT Cre ade eg Rey oe ene ate) MOG iie ox avedlee 100 max 100 max volts 


Direct Interelectrode Capacitances: 
Triode Unit: 


Biulii (ep TELE WSiceee ial tage dpe Se eae REE Ce iene Came aie Pecnae we pF 
GardatonOatnode, ANG, Heater: 25." Suse cht oil ec m1e Blane ey Oecketnes © Gaver calle 2 pF 
Plate to Cathode, Heater, and Internal Shield ................ 1.9 pF 
Pentode Unit (Each Unit): 
TE OCO LOGE IAC re ee ee ie eto ic alc see iS a etare ieee cies 2 pF 
Gridiino.3 to-all. Other Hlectrodes: 1.20). 05 6 65. on ce we eo’. 6 pF 
GriduNosistowall Other, mlectrodeés 2.0/5. 26s oe be we chitown ve wees 3 pF 
Pa rOmCOMA TG ENE  ELGCCFOGES econ een sie ai mesleeed Ss. Snes Rin eal ore beetles 3 pF 
Grid No.3 of Pentode 1 to Grid No.3 of Pentode 2 ................ 0.026 max pF 
Triode Unit as Class A; Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
Rincemimoltave) seme &. yee tiseey 02 REMIND. G55 SE ate EI 300 volts 
AvertscemOathnoder CULTen tm «aii. e08 oi hactgnievsue s cockt clone © JS WG oi Sate oebatels 20 mA 
od aD AEA IS ERO TIME Sooners me) ae arate cab ie, aieqnyy eo el ahidaa veel gvenan tse’ 9) eh 1.5 watts 
CHARACTERISTICS 
istomviOitdoe metre: oo AAIE. SOA ee ais ousnecle alte sie dee = % 250 volts 
Ceasteg) W'GUTED EIS 5 ok GUA Ake BRS a tele Rae sl ene aa Pe te ae Bea a ei area a —11 volts 
PRIMO HEIOIIMO ICR CLOM oe ete ris heer tt ee ees en en ee eee ee 18 
COUR ye os CO PERO SR (aoa RES A 2 ae a ed eso ea ie aL ee Pe 1800 umhos 
“Eig. “Uke. GEN; SMT RAS SSS Se Rie Re ai ron Wr peug ok ee Seer ema Pn | te ee 5 mA 
Grid Voltage (Approx.) for plate current of 100 wA .............. —18 volts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
MTESCE Ia TAS TO DETACION fos aay ieic is cars We Og fag el te wie ww nore 0.25 megohm 
MGTmEeHLNOUE=DIAS LODCLACION sick wi cee so oc b © weed a bos. 4 Sie ss ale lone Byes al 1 megohm 


MEDIUM-MU TRIODE 6BC4 | 
Miniature type used as an rf amplifier in the cathode- 
drive circuits of uhf television tuners covering the fre- 
quency range of 470 to 890 MHz. Outlines section, 6A; 


9DR requires miniature 9-contact socket. 
Petter my irae CULAL / CC). <0 > .f ken eel ath. Webs cee. a elaet ee Lia bes... 6.3 volts 
rely Ve [Cure athe SALE Bea BE chee MS ith da RD etter Set Me Mla Pe ie as SP 0.225 ampere 
Pewntetearen-CaAtiode’ VOltAPe nas. Se eh eda no ome we me +75 max volts 
Direct Interelectrode Capacitances (Approx.) : 
orm EAC ge hfe | MA ell ase oo book Ue bose Ae bk hes Ae 1.6 pF 
ria woo edter sands Cathode: .aoes- 6 she cbs vba dascaacveemedds 2.9 pF 
Peri ommipater, ANG. CAtROGE (5.0 se lok se bec ek eee esse ee hans 0.26 pF 
TALGEC PE REC OCATH aV eo (Mie et baila OP et ano | CORN Ai aati Wan a ne A AR ik, pF 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) 

eR TEES MR V4 fe 20.0 CN oo eA lp rcle ee lhe tla he, Tew TASER bw 250 volts 
NE ORICUMNG ET COTE bb onriit! sorts meta nag edt ers ets we RETR Ss terete 25 mA 
Pee RI DAtION Me eh ak. series ste eee OR, 8S ee I Fev 2.5 watts 
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CHARACTERISTICS 

Plate ‘Supply "Voltage s000)), SPOR ek dh cag iu hcbes coh. ee 150 volts 
Cathode: Bias Resister’?(2+ 2. 209. 5563 hse hc ee 100 ohms 
Amplification Factores (2 og Nace Bes eae cadtede sis en ee 48 
Plate“Resistance= CA pprox:)...er ope es bebe dence Po ese 4800 ohms 
Trarnsconduetance? -2) cen she 5.074. sea eee nh ee eee 10000 umhos 
Plate: Ciarent gets ee Mee 8 fo ee i Ban aes ton ek ee is 14.5 m 
Grid Voltage (Approx.) for plate current of 10 wA ................ —10 volts 


MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 
Kori fixed-bids: operadtiony fai, 00104 £05 bie, pie Cees 2 ee Not recommended 
For .cathode-bias: ‘operdtion™: . <.9:8"ne.& ool, dnc. Se eee 0.5 megohm 


6BC5 


3BC5/3CES, SHARP-CUTOFF PENTODE 


6BCS/6CES 


Miniature type used in compact radio equipment as an 
rf or if amplifier at frequencies up to 400 MHz. Out- 
lines section, 5C; requires miniature 7-contact socket. 
For typical operation as resistance-coupled amplifier, 
refer to Resistance-Coupled Amplifier section. Types 
38BC5/3CE5 and 6BC5/6CE5 are identical with type 
6BC5 except for heater ratings. 


6BC5 
3BC5/3CE5 6BC5/6CE5 
Heater \Noltagestac/de) 0.0.5 oe eae 3.15 6.3 volts 
Heater Current, isc ont ee a 0.6 0.3 ampere 
Heater Warm-up Time (Average) ................... 11 _ seconds 
Heater-Cathode Voltage: 
ea’ Valter ren weirs. ntme 4 ie ice won ee +200 max <=+90 max volts 
VOLTA eT VAMOS MAL Uv «, Rape ein tee ae 100 max — volts 
Direct Interelectrode Capacitances: 
Pentode Connection: 
Guidh NOAA stot Ela te sone on. ae ith ee Acts LR eta) AAO 0.030 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
InternalyShieldind 44 twee, 08 a eee UT an See ee 6.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
STS TY 20 3 PN Be ha nee takai Rei nipl Wvan kaa etek. Sah 1.8 pF 
Triode Connection :* 
Grid No.l tonPlate;and Grid’ No.2 0) gan sip, ee cm at 2.5 pF 
Grid No.1 to Cathode, Heater, Grid No.3, and Internal Shield .. 3.9 pF 
Plate and Grid No.2 to Cathode, Heater, Grid No.3, and 
Enterna@ la shiclde een e: 06 oe ae ba ds ne ee ee a 3 pF 
* Grid No.2 connected to plate. 
Class A, Amplifier 
Triode Pentode 
MAXIMUM RATINGS (Design-Center Values) Connection* Connection 
Plate. Voualewe we. a a ee ee eee 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............. — 300 volts 
Grid-No-2-Voltage...),....... . AE, Ss — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value. 0 0 volts 
Plate “Dissipation. 2%) thst At tel Ti Soap Sal) 2.5 2 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts .......... — 0.5 watt 
For grid-No.2 voltages between 150 and 300 volts. — See curve page 98 
Triode Pentode 
CHARACTERISTICS Connection* Connection 
Piste Supply sV Gitege. 1 tse eae rg ee: Seiad 180 250 100 125 250 volts 


— — 100 125 150 volts 
SNL Oe nIN. Set AA ted et hey tek Batt, Sate. ok ab: 330 820 180 100 #180 ohms 
Amplification “Kactor® 6/5064. oo ois ak hin cc es 42 40 — — —_ 


AAP Sa a aA AAA AEA 0.006 0.009 0.6 0.5 0.8 megohm 


Transconduct@ncer sy, cles 0 05) hos been ook s te ee ae . 6000 4400 4900 6100 5700 umhos 
Plate © Curren Capt 565.005. 5.  s G e ee e 8 6 4.7 8 7.5 mA 
Grid-No;2 SCarrengre casi ke aa 8 ae oe ake — ——— 1.4 2.4 Pela mA 
Grid-No.1 Voltage (Approx.) for plate current of 

SEU Se ton Re nv eg Ma an GME OUR Cun Aprile: cy ce ie a akedh — —- -—5 -6 -8 volts 


* Grid No.2 connected to plate. 
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TRIPLE DIODE 6BC7 


.o2 Miniature type containing three high-perveance diode 
units in one envelope; used in dc restorer circuits of 
‘ep, color television receivers and in AM/FM radio re- 
ceivers as a combination FM discriminator and AM 
detector tube. Outlines section, 6B; requires 9-contact 
miniature socket. 


Pee eeeNOILAT On (BC/ AC) n5 Geo cls oa. PUTO hs eR Ie Suh PAG Sides beara ses 6.3 volts 
RGR ACORPELCHE ee nice ie ct ORE OLE OO ae. Se he be eee ae. 0.450 ampere 
Peakstionter-Gathode Voltage 0 ts 8 ne ha ated eee « +200 max volts 


Direct Interelectrode Capacitances (Approx.) : 
Diode-No.1 Plate to Diode-No.1 Cathode, Heater, and 


Greer reee STC 1 eet ch tee. oil CAR ay Ae Ab ade Aero rrrd gets Ste nao sis 3.5 pF 
Diode-No.2 Plate to Diode-No.2 Cathode, Heater, and 
Uspea hig GR Ee De pee a eee oe ety eee oe a ere, ee 5.5 pF 
Diode-No.3 Plate to Diode-No.3 Cathode, Heater, and 
THESE ATE SHIGE oe eats eee See a ok BN Ble shah heals Sieh 3.5 pF 
MAXIMUM RATINGS (Design-Center Values, Each Diode Unit) 
Peakeinversesr late: VOtlAge’ si... cc es ce ess we ulee ope RIE aes Woes 330 volts 
lar TEMG ea Te yey hal Sa Oe Si ies ae A nme iat it eto eee A 54 mA 
AVerAsecrOuUutpUta@arrent. 2 PEEAte 6 olecs 65 dice ie wrens Seto ele die Sais Solera waters 12 mA 


*In rectifier service, the minimum total effective plate-supply impedance per plate is 560 ohms. 


6BC8 


MEDIUM-MU TWIN TRIODE 4BC8 


Miniature type used as a cascode amplifier in vhf tele- 
vision tuners and in push-pull cathode-drive rf ampli- 
fiers. Outlines section, 6B; requires miniature 9-contact 
socket. Type 4BC8 is identical with type 6BC8 except 


9AJ for heater ratings. 
4BC8 6BC8 
ieacermey Oltawe” (AC/AC). fo nie. © as cree acs dye yo een oe ees - 4.2 6.3 volts 
igrocy ror COOPERS Ree eee aii sR erent puerta ais hen sce ager 0.6 0.4 ampere 
Heater Warm-up Time (Average) .................. 11 —_— seconds 
Heater-Cathode Voltage: 
“EAGT TS ATAU TYE Ate Rf Re a ea +200*max =+200*max volts 
LENS TOES ALE Oe Teo 100 max 100 max volts 
Direct Interelectrode Capacitances* : Unit No.1 Unit No.2 
Gridstorr lasers. ce ee ee. s Boda ee ROR ss 1.2 4.2 pF 
Grid to Catnode, Heater, and Internal Shield .... 2.6 — pF 
Cathode to Grid, Heater, and Internal Shield .... — 5.5 pF 
Plate to Cathode, Heater, and Internal Shield .... 1.3 — pF 
Plate to Grid, Heater, and Internal Shield ...... — 2.4 pF 
IA TOMORC A tNOUCI ro ta es toe seat ere et ste ets a 0.12 pF 
PIPALeTeEtOMCAtHOGE 6.6 Ae cui cision ar oie tne we 2.8 2.8 * pF 
Plate of Unit No.1 to Plate of Unit ‘Mo2rael....: 0.02 max pF 
Plate of Unit No.2 to Plate and Grid of Unit No.1 0.04 max pF 


* Rating may be as high as 300 volts under cutoff conditions, when tube is used as a cascode 
amplifier, the two units are connected in series, and heater is negative with respect to cathode. 


* With external shield connected to internal shield. 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


TERT OO UGS 9) Sek ee ane EE Se ak nt A ee 250* volts 
Catheter urrens Fis |. ilsccliscc RRO Re ee RR SRA EH ec ce es 22 mA 
CIEE STOR EIOT IG we co cys acces, chee ote Cree Sis Wea Se OMe OE BL w enaceas sale ek watts 
CHARACTERISTICS 

LELGurty Suvi dy ea hfe Cod Ue yg Tae mls ae orl At Fasc nee pee MO 150 volts 
Waunode=-tting TeSIStOr =... 95 ON) kis ona. ETS. IS, SORTA IER Seles 220 ohms 
ai BME ERARLATICE SUA DDTOX iE aici 2 ppck cake dope ero dn oaraa sab onoteieods © Saced pe age @..e 5300 ohms 
Prana OU ETA R CLOT tals veieid cher ie ee. © ald Sees Se ses cite aleve cee ele geek BON se ols a td 

PETA MOEA TIOUC TACO .5 5-5) shoe eee RSE). ROTTS OSE SAL. oc clbes b S Oe 6200 umhos 
ER eMC EL De YET re fee EL 1. ea eee PERRI S SiPr ee Wiety sake egede wo BGR Ges sed 10 mA 


Grid Voltage (Approx.) for transconductance of 50 uwmhos ........ —13 volts 
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MAXIMUM CIRCUIT VALUES 


ask Refer to chart at end of section. 

6BD6 Refer to chart at end of section. 
6BD11 DUAL TRIODE— 

15BD11 SHARP-CUTOFF PENTODE 


Duodecar type used in television receiver applications. : 
The high-mu triode unit No.1 is used in general- 
purpose applications, the medium-mu triode unit No.2 
in sync-separator circuits, and the pentode unit as a 
video amplifier. Outlines section, 8B; requires duodecar ~ 
12-contact socket. Type 15BD11 is identical with type 
6BD11 except for heater ratings. 


6BD11 15BD11 


Heater) Voltage. (ac/dc) ons ovke mateo ce eee oun lige 6.3 14.7 volts 
Heater: Current tastes (fate Gone Othe eae ee ree 1.05 0.45 amperes 
Heater Warm-up Time (Average) .................. _ 11 seconds 
Heater-Cathode Voltage: 
Peles valve myn tics ooo atin cos eed ee ete are eetes +200 max +200 max volts 
HA VERO R Chae e See peur eee rere enone 100 max 100 max volts 


Triode Triode Pentode 
MAXIMUM RATINGS (Design-Maximum Values) Unit No.1 Unit No.2. Unit 


Plate Voltage «hh 5 ea Sted et 330 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ......... — — 330 volts 
Grid-No.2 Voltage Ce ene Fe See Ae eae = — — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias 

VG Ue Ree Feta rr. eae oo eee es 0 0 0 volts 
Plate(Dissipation™ 4a oon ee ee ee eee 1.5 2 4 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ....... — — 1.1 watts 

For grid-No.2 voltages between 165 and 330 

VOltS iis fee Eas Pea ss Sea —— — See curve page 98 
Triode Triode 

CHARACTERISTICS Unit No.1 Unit No.2 Pentode Unit 
Plate Supply Voltage ................ 200 200 35 135 volts 
Grid-No.2 Supply Voltage ............ — — 135 135 volts 
Grid-No.1 - Voltages nari ee ek —2 — 0 0 volts 
Cathode-Bias Resistor ................ — 220 — 100 ohms 
Amplification Factor ................. 68 41 — — 
Plate Resistance (Approx.) .......... 12400 9400 — 45000 ohms 
Transconductance+*+.... 0. . ons. ee 5500 4400 — 10400 pmhos 
Plate: Current: 20! ¢. 4) A eee wee eae qT 9.2 34a 17 mA 
Gtid-No:2)'Current2e .£fo.54 eet Adee. — — 138 4 mA 
Grid-No.1 Voltage (Approx.) for plate 

currenthof..00n u Ave. a eee eee —5.5 —6.5 _ —6 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation .......... 0.5 0.5 a megohm 
For cathode-bias operation ....... 1 1 iL megohm 


"This value may be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


6BES HALF-WAVE CM) 
ALF- 
6BE3/6BZ3 VACUUM RECTIFIER ; ial 
(4) 


1ZBE3 


17BE3/17BZ3 
Duodecar type used as damper tube in horizontal-de- nc(3) (10)P 
flection circuits of color and black-and-white television (i) 
receivers. Outlines section, 8D; requires duodecar 12- NC 
contact socket. Types 12BE3 and 17BE3/17BZ3 are H H 


identical with type 6BE3 except for heater ratings. 12GA 
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6BE3 17BE3/ 
6BE3/6BZ3 12BE3 17BZ3 

LGACCTRVOIALON(AC/AC). ook Bots aij nis oe seine eae 6.3 12.6 16.8 volts 
eater, CUrrent we... Pee 6 es RUN Ae 1.2 0.6 0.46 ampere 
Heater Warm-up Time (Average) .............. _ 11 11 seconds 
Direct Interelectrode Capacitances (Approx.) : 

inate co-Cathode, and Heater’ 5... ccoisicic.6.0cscenoreceveieiere wraeyoia diss eee 10 pF 

Cathode to- Heater, and! Plate 20.0003 oc geckos 8 6 bb ew wie nee oie 8 pF 

Mestermmcorcatnoge... 6.) tee ee, ae Het yoo Leen 3.4 pF 

Damper Service 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 
Reakwinverse; Plate Voltage: oo... cao «cscs OER ees ok vis, iblahore 5000 volts 
Peak Plate Current ..... ARIS « Sea ore SERS CLs + SRN ees Ge ple « Soa 1200 mA 
IAVGLAPEPEIATOMOUITONE os 4. coe ee LaF ER Tee ae sks 200 mA 
PA COMUE SIDA LION Me cna. ee ae ee Le as Cet tits Neen eS 6.5 watts 
Heater-Cathode Voltage: 

LEAS: AUC ECs eee ee eee ee ek ee ee +300 —5000 volts 

AVETAVORUAIUG i cNter Gee te oe en te cee +100 —900 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for deplate current of 350 mA ................ 25 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


PENTAGRID CONVERTER 6BE6 
12BE6 
Miniature type used as converter in AM and FM re- 
ceivers. Outlines section, 5C; requires miniature 7-con- 
tact socket. The 6BE6 is similar in performance to 
metal type 6SA7. For general discussion of pentagrid 
types, see Frequency Conversion in Electron Tube Ap- 
plications section. Type 12BE6 is identical with type 


7CH 6BE6 except for heater ratings. 
6BE6 12BE6 

RIPMICEOPVONGLE (BC/OC) Oo one oo cee te ch ease been ts 6.3 12.6 volts 
CAT OTGUTTONG See ie cack ivicend ua ore b Pala Hee Oia eneted 0.3 0.15 ampere 
Heater-Cathode Voltage: 

RCO MBU ELLOS toes) Sh yeh en aeys Pers ckarn he RS eno sacge hee +200 max +200 max volts 

AV OPADERVEIIO Gc ee oar oe oie ed ee 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded= 

GridmNG cetom be lateh hi S5 00522 WO. sc Sea cd las 0.30 max 0.25 max pF 

GridSNo-3to: Grid! No.3 2 ee we ee ee ee 0.15 max 0.15 max pF 

Grade NoOststOn Plate. . eel seawek oaks acess sclews 0.10 max 0.05 max pF 

Grid No.3 to All Other Electrodes ............. 7 7 pF 

Grid No.1 to All Other Electrodes ............ 5.5 5.5 pF 

Plate to All Other Electrodes ................ 8.0 13.0 pF 

Grid No.1 to Cathode and Grid No.5 .......... 3 3 pF 

Cathode and Grid No.5 to All Other Electrodes 

EX CODUMGTION SNOAL: ays tks ode sh Oo tee Ga wide 15 20 pF 
s With external shield connected to cathode and grid No.5. 
Converter 

MAXIMUM RATINGS (Design-Maximum Values) 
PIAL CEAV.OlGA LCase tees 5 eb wo sie Brea ee ee has Lert th pe FR Be 330 volts 
Grids-No.2-and-No.4 (Screen-Grid) Voltage ...................... 110 volts 
Grids-No.2-and-No.4 Supply Voltage ...................... cee eee 330 volts 
WALNOGEMOULTCHE 1a eo etre oe ae Fe ee Oe re PEPER EES 15.5 mA 
EAM ISSIDAGION: ... Webi: eon tests oe Biss Phish Pe eRe ee ware eae 1.1 watts 
(GridseNOxe-AaNnd-NO-4), MND UGE aes ©. secs eRe ence She ee ech ohe onclioveie ae Se.es Vt watts 
Grid-No.3 Voltage: 

INGDAUIVE-DIAS+ VAIUCT. Pen ee adc ctie «das estloiesnue stele thoes s Ghaa s 55 volts 

ositive-pias value sis) Aas ei cheers et Ss PE eee ae Pees 0 volts 
Heater-Cathode Voltage: 

amie SUS SE ies SGA ER ee I Seo eae Oe Se RIP See 200 volts 

LN YOISDERS, SSE CR RIT AR SRR RRR SOE Al a ae a it a Per eee 100 volts 
TYPICAL OPERATION (Separate Excitation)* 
COME OLAS Clea. och RES Te So ied! oon. Bee ee a Se 100 250 volts 
Grids-No.2-and-No.4 (Screen-Grid) Voltage ........ 100 100 volts 
Grid-No.1 (Oscillator-Grid) Voltage (rms) ........ 10 10 volts 
Grid-No.3 (Control-Grid) Voltage ................. —1.5 —1.5 volts 
Grid-No.1 (Oscillator-Grid) Resistor ............... 20000 20000 ohms 


Piare themiatance -“CApprox.) .... vk dec neccsaecewss 0.4 1 megohm 
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Conversion Transconductance ......... ........... 455 475 umhos 
Plate““(Currentintee as . : Bae. Saat alan + dae ie a on 2.6 2.9 mA 
Grids-No.2-and-No.4 Current ...............000-005- 7.0 6.8 mA 
Grid=No-1*: Current S20: eee ey. A RS 0.5 0.5 mA 
Cathode: Current 235 22 22 es ee eee hee 10.1 10.2 mA 
Grid-No.3 Voltage for conversion transconductance 

6f¢10, BmMhOSk. 2.0. Re eeaee Ree eee Pees —30 —30 volts 


NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate 
(not oscillating) is approximately 7250 wmhos under the following conditions: grids No.1 
and No.3 at 0 volts; grids No.2 and No.4 and plate at 100 volts. Under the same conditions, 
the cathode current is 25 mA, and the amplification factor is 20. Grid-No.1 voltage (Approx.) 
for plate current of 10 wA is —11 volts. 


* The characteristics shown with separate excitation correspond very closely with those ob- 
tained in a self-excited circuit operating with zero bias. 
Installation and Application 

Because of the special structural arrangement of the 6BE6, a change 
in signal-grid voltage produces little change in cathode current. Conse- 
quently, an rf voltage on the signal grid produces little modulation of the 
electron current flowing in the cathode circuit. This feature is important 
because it is desirable that the impedance in the cathode circuit should 
produce little degeneration or regeneration of the signal-frequency input 
and intermediate-frequency output. Another important feature is that, 
because signal-grid voltage has very little effect on the space charge near 
the cathode, changes in ave bias produce little change in oscillator trans- 
conductance and in the input capacitance of grid No.1. There is, therefore, 
little detuning of the oscillator by avec bias. 

A typical self-excited oscillator circuit employing the 6BE6 is given 
in the Circuits section. 

In the 6BE6 operation characteristics curves with self-excitation, Ex is 
the voltage across the oscillator-coil section between cathode and ground; 
E, is the oscillator voltage between cathode and grid. 


OPERATION CHARACTERISTICS OPERATION CHARACTERISTICS 
WITH SELF-EXCITATION WITH SEPARATE OSCILLATOR EXCITATION 
TYPE 6BE6 
E¢=6.3 VOLTS PLATE VOLTS=250 pees hued 
GRIDS-N22 & N°4 VOLTS=100 PLATE VOLTS = 250 
GRID-N2 3 (CONTROL- GRID) VOLTS=~1 GRIDS-N22 & N24 VOLTS =100 
GRIDS? BE ASTOR OHMS 280 COO wn GRID- N2 3 (CONTROL-GRID) VOLTS ®~1.5 
7) P(%e)= E a3 x100 (SEE TEXT) 2 GRID-N®2 1 RESISTOR-OHMS = 20000 
re) KrEg Phi an s GRID-N2 1 CURRENT VARIED BY 
= 3 ADJUSTMENT OF OSCILLATOR VOLTAGE 
c 
& v 
= = RECOMMENDED MINIMUM 
= =~ VALUE OF IC} 
-~ Vv 
oe wv 
ws 4 
F tu 800 a 
5} her ts 
- eke 
= a 
Vv 5 = 
z a 600 q 
Zz & = 
ra) ° J 
oO 0 = 
a 2) = 
Zz z 
< < 400 w 
= Ne . 
a. gets 
3 Sones 
a ”200 Y 
& ti 
z 2 
re) 
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Refer to chart at end of section. 6BF5 
Refer to chart at end of section. 6BF6 


BEAM POWER TUBE— 6BF11 
SHARP-CUTOFF PENTODE 12BF11, 17BF11 


Duodecar type used as combined detector and amplifier 
tube in color and black-and-white television receivers. 
The dual-control, sharp-cutoff pentode unit is used as 
an F'M detector and the beam power unit as an af output 
amplifier. Outlines section, 8C; requires duodecar 12- 
contact socket. Types 12BF11 and 17BF11 are identical 
with type 6BF11 except for heater ratings. 


6BF11 12BF11 17BF11 
6. 12.6 16.8 


Heater Voltage (ac/dc) ............... cee ee eens 3 volts 
LCA COV MMCOUPYPeNG ted ANS... 5 ctapsceracte , Meicuhee tothe s EVA 0.6 0.45 amperes 
Heater Warm-up Time (Average) ............... —_— 11 11 seconds 
Heater-Cathode Voltage: 
BCR RMV AUCH iy. oi cirsyonthmersis aateok Ahh cre once + +200 max =200max +200 max volts 
IAVOCHOCOMAV DING tar ce.ccy5. EP inueceiedeccs cents vie Ghieslen 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Pentode Unit: 
We) UOT ON RN 9d 7 SE SPO ae 2 Mme eee PAE Ong Ae ane es 0.36 pF 
GrideNo:s-to, Plate 23. os bi, es, Bifiricn Me Bic ao te os 3.2 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
andiinternal Shield Seti ir Mere eae ee PA 6.5 pF 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, Plate, 
andginternal, Shiceldot 5... das. etd. Dees Peas 8 pF 
Nera t tO Grid. NO; Si dex... dered wep veveeciecn:cnornssbenturcsenhaa, ROE. oss 0 0.11 pF 
Beam Power Unit: 
GEIGSNOMEtOTEIALC! 5.0. se oe OR ee Bee oe 0.24 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
BUCmINCerNAl) SHIClG) MAIER als ee caghnlg Ss God a lacsielciatelabaeaie ¢ ave 13 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
nnaminternal Snieldt heise aie la ber wiehs Sak ila oe nace ale 10 pF 
Pentode Plate to Beam Power Plate ..................0 cece eee 0.13 pF 


Beam Power Unit as Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 
Co Ek 2 a a ar he ee ae 165 volts 


Grid-No.2 (Screen-Grid) Voltage ................cccccececcececces 150 volts 
ver erenoetnouerGurrent:. >... ss. ks cop cn sc caensbcelcce tonnes 65 mA 
Pine rasiration) ere ee ee Wo tn dk hie o Mele 6 ohWeR Ss 6.5 watts 
Moo ole Sas waved hens sun's wlgjeck wh wouelueinle a ent oh sos 1.8 watts 
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TYPICAL OPERATION 


Blate sV Guages oi5.5 4.6 a) Sota Oban eee UE ee 145 volts 
Grid-No.2  VOlaSe: rune cine s Dees Leak, EL ee ee ee 110 volts 
Grid-No.1 (Control-Grid) Voltage ...............................! —6 volts 
Peaks ABs Gryg-No.d Voltage 0.9 hac cc ike ean ee 6 volts 
Sero-menal, Plate’ Current. cnuiun geuesagcsubaieede tes aie ae 36 mA 
Maximum-Signal Plate Current. 2) 6c45- 5.4.40, 6440... 40 mA 
Lero-Sigsiad sacie (NOs Currene oe ob eee ed Ee 3 mA 
Maximum-Signal Grid-No.2 Current .............................. 9 mA 
Plate, Resistance (Approx: yy. a ae ee ere (Se weer oa Sige 0.03 megohm 
Transconductamdesi i: .o. Sh ee a Ee Cae Se 8600 umhos 
Loads Resistahee:. «a2. 0. o13.. tds EO eee Rane Teenie Aten, sant 30000 ohms 
Total | (Harmonie, Distortion Ded 1 OMI. 24. DN. STI BEBO. 10 per cent 
Maximum-Signal., Powers Outpaty (6 5sscudlov vied eShop tater See, 2.4 watts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For) fixed-bias! operation’). $f ice. Lee ee oe ele be Se 0.25 megohm 
For, cathode-bias..operation 22 «5 cro chcbience . soctmye ohita eh oe edt wokee: 0.5 megohm 


TYPE 6BFII 

PENTODE UNIT 

DC GRID-No.3 VOLTAGE (EC3)=0 V 
OC GRID-No.2 VOLTAGE(E¢,,)=100V 


i) 


DC PLATE (Ip) MILLIAMPERES 


PLATE br scenes 


Pentode Unit as Class A, Amplifier 


CHARACTERISTICS 
iiete: Sapply  Nedeage: oi. ce) guile Oe eae mech peo tan auc eae 150 volts 
Grid. No.3. .(Control-Grid) i osccs< een 0. oS Connected to negative end of cathode resistor 
Grid-No.2 (Screen-Grid) Supply Voltage 5 st, eee, eee 100 volts 
Grid, No-k(Coantral Grid) (io oe ery ote Connected to negative end of cathode resistor 
Vathode-Rias | Resistors x00 0 Ma a te a ee eee 560 ohms 
Plate Resistance CANONS tek ie sey ot, et ae ee 0.15 megohm 
Transconductance, Grid No.1 to Plate ............................ 1000 “mhos 
Transconductance, Grid No.3 to Plate ............................ 400 umhos 
Plate Carrentta' ts. oc aGcintn 1 Aen) keg an Te” cea 13 mA 
Grid-No@ Current.) Ps eee a ee | enn 2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 10 wA ........ —A4.5 volts 
Grid-No.3 Voltage (Approx.) for plate current of 10 wA ........ —4.5 volts 
Pentode Unit as FM Sound Detector 
MAXIMUM RATINGS (Design-Maximum Values) 
Flate. Voltage |. f..)d Wee DRA IOY Soe GRE 20 i) ol 330 volts 
Grid-No.8 Voltage" 340. 4.4 eo rm eee 28 volts 
Grid: No.2: ‘Supply Vettlagd=7 "fier t 4. Gd eh ee 330 volts 
Grid-No.2 Voltage ©. ia Bisatth epee thetchente beng Rie ad siete anand al See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ....._.. ae + 0 volts 
Plate Dissipation ; tye afbscsduleroet Peyote ee Uae idl ae a 1.7 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts .............. Baur Ae Aue watts 
For grid-No.2 voltages between 165 and 330 VOLES cssisdeee vellatu te See curve page 98 
MAXIMUM CIRCUIT VALUES \ 
Grid-No.1-Circuit Resistance: 
For, fixed-bias. operation, (...¢¢00 0... 1.0 ah oeeeke Pel 0.25 megohm 
For ‘cathode-bias operation....dhemcee Ns. hun - 0.5 megohm 
6BG6G 


Refer to chart at end of section. 


6BG6GA 
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Refer to chart at end of section. 6BH3 


HALF-WAVE 6BH3A 


VACUUM RECTIFIER 17BH3A, 22BH3A 


Novar types used as damper tubes in horizontal-de- 
flection circuits of black-and-white television receivers. 

SHP Outlines section, 30B; requires novar 9-contact socket. 
Socket terminals 1, 3, 6, and 8 should not be used as tie points. These tubes, 
like other power-handling tubes, should be adequately ventilated. Types 
17BH38A and 22BH3A are identical with type 6BH3A except for heater 
ratings. 


6BH3A 17BH3A 22BH3A 


Heaters wolare, (ac/dc) 120073. eel ee 6.3 a lid 22.4 volts 
Beaver suurrenty .. 4" .. Ashes hGed. osoettag cad. 1.6 0.6 0.45 amperes 
Heater Warm-up Time (Average) .............. —_ 11 11 seconds 
Direct Interelectrode Capacitances (Approx.) : 
Pilate to, Cathode and) i/Heater: <)). 45/05. JAS Mises. bo ba. 6.5 pF 
Patnoaesto Plate and: Heater: i235 oeic sci coccgeye:bscece cs esoeie bywisunieoene aupun aie & 9 pF 
a eaEMMEN MCMC OG CH, 5 FUE o.oo bretuoaversinnjaielaca ad aaraimusloe ae eee ee 2.8 pF 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Pealeminversesrcilate. Voltage## «. .. .cccuc- ccna vtec biesews 5500 volts 
TEC MRM ACOMBGOETONG!® . -o-g.ere (SG fo cee as e955 bg soe sale acing nd ale space oo 1100 mA 
Pera re me lagem OULTENt sme). 66-6 cc sc ae cw sa sel slo eds) oa MRER 180 mA 
Te mPDIEMEPIOIME eri ite tie Ae OM ne EL i eee 6.5 watts 
Heater-Cathode Voltage: 
ESSN Te TE OU OR SR a ET +300 —5500 volts 
Amararemvaiiey | i neers k fom 2 ede hee 8 eed Se fa 3. +100 —900 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


4 P 
Om SHARP-CUTOFF PENTODE #SBH6 
H (8)s2 Miniature type used as rf amplifier particularly in 
af < ac/dc receivers and in mobile equipment where low 
BLY Do, heater-current drain is important. It is particularly 
O 'S useful in high-frequency, wide-band applications. 
Gi Outlines section, 5C; requires miniature 7-contact 
7CM socket. 
PICHCCC RM OtAv ern (AC/ AC) [ises skys LIS & Sei ed Me os eee wdheP abe Ad! 6.3 volts 
LH LAME LETC TE Cee tees ila irs Rint cies opeBe nS te, cotthrs hte. Di gd Man fade es iesd, wbetomlcs 0.15 ampere 
Reak. teater-Cathode Voltage) ..) 052). oe ee. SP ae +90 max volts 
Direct Interelectrode Capacitances:# 
SETTINGS CCOM ALE ic. at ie tlck te deo te ey cum oa ea aclen Gwe a daSee 0.0035 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
cece ToCUt AMON e | emi, Ose tet oe oe yi delaras iy sptcteaca™ gen cgi bite aestots nu (el Sesiods 5.4 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
MALE IES ICIC Ameen) Ea ara eh. the eben ee Lee x 4.4 pF 


# Without external shield, or with external shield connected to cathode. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


PPAR OMMENOILAR Og 2). a eis etc Si a ecalee s Pole tee ee, Eee 300 volts 
Grid-No.2 (Screen-Grid) Voltage ......... 0.0.2.0 c cece ccevcceees See curve page 98 
Grito em SUupDIY Voltage fo eee ec ove es ewse ne MEO 300 volts 
Grid-No.1 (Control-Grid) Voltage: 

PAI S= DIDS VE IIE is), 0, fb ls. Gontalscst ad hsial ous, pisiecd po as dae cpethe auc, eco eye MUQIOS 50 volts 


PamttAVeeslASer VAINe jock) Bisccusce 2 ee cae. . ere een eete 0 volts 
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PilatensD ingipaVonsiys. .\. 0 sins <icasnce sore Sk Setanta ee 3 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts ...................... 0.5 watt 

For grid-No.2 voltages between 150 and 300 volts ............ See curve page 98 
CHARACTERISTICS 
Plate@eVeltave® VhOIne: diva sen eee ae 100 250 volts 
GEEIAENO 3 Se FS ES POOR Tas a Gt fe ew be Connected to cathode at socket 
Grid=Nor2e Voltage: + Tete nd oa ocr on Ad 100 150 volts 
Grid=-Noi law Glbager” <o8) 7, WAAR es le ee ee —l —l volt 
Plate; Resistance ¢(Approx.) «.........al eon Sab 0.7 1.4 megohms 
TrANSCONGUCEANCE Ol. \) oat heme weieehes eet eal on aoa. 3400 4600 umhos 
Plate? @urrentrygmy so on ee 3.6 7.4 mA 
GridsNo2™ Current ere in Pe eae at ea ee 1.4 2.9 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

LO WAL Cees te! 55 Le ton. Ree as ieil "hey oe fies —B5 —7.7 volts 

6BH8 MEDIUM-MU TRIODE— 


8BH8 SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The pentode unit is used 
as an if amplifier, video amplifier, or age amplifier. 
The triode unit is used in low-frequency oscillator 
circuits. Outlines section, 6E; requires miniature 9- 
contact socket. Type 8BH8 is identical with type 6BH8 
except for heater ratings. 


6BH8 8BH8 

Heater Voltage- (ac/de). © a4)=.3 ee ee 6.3 8.4 volts 
Heater’. Current:cs). oa tae ae eee ene 0.6 0.45 ampere 
Heater Warm-up Time (Average) Ms eine ee 11 — seconds 
Heater-Cathode Voltage: 

Peak- valucQin. 3.7. Soe ec eed +200 max +200 max volts 

Average ‘val0él: 0. cee are rene 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

Triode Unit: 

Grid to: Plates 923 soaks ay Same oe oh ee ee 2.4 pF 

Grid, to Cathéde~and Helter «<3. cia ces escoueceetoe On 2.6 pF 

Plate to Cathoge+and:. Heater 2... 5) iiss) acne eee ee 0.38 pF 

Pentode Unit: 
Grid NOt tO" Piste: Fete ane tee ee ee ee, eee 0.046 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield Syl aa tay teow einer 2 Bs ste eater at) area cetacean Pa ce 7 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
ECA Ceo ce ore EE se 50 A 4 Sah, ais a ee eT 2.4 pF 
Triode \Grid’ to; Pentode. Plates). ) sas 4 aie PER OR 6 hea 0.016 pF 
Pentode. Grid “No. lato triode Plates. 0.0 ee, ee 0.004 pF 
Pentodemtiate tonTriodetiPiate T9.. s4 < benle  Biee* my Naar 0.095 pF 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
Rea VOM D CaM oo scien Ue an Sete ee ene ee ect 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltace’s .. Yo es — 300 volts 
Giid Nov? MV OU ASe? A arcni t-Bu Cectnian suntan te es. — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Blate. Dissipationg ..\.. Sgro ARae As Ry Sines. 2.5 3 watts 
Grid-No.2 Input: 

For grid-No.2 voltages UD acon LO Om VOlLSH aa ane — ut watt 

For grid-No.2 voltages between 150 and 300 volts — See curve page 98 
CHARACTERISTICS 
Plate Supply..Voltage ..;.., Se@, SO Be Bot} 150 200 volts 
Grid-No-2 Supply W Voltavehimeng) iAteeiae wins. ae ok — 125 volts 
Grid-No. 1 Voltage ceo. sccs nc ee ee ee —5 — volts 
Cathode-Bias eRésistor = 20/02 (650% Hee ae oa — 82 ohms 
Aniplificationi, Pa etorh was Eee tie  thatele td ew. 17 —- 
Plate-Resistan¢ce «(A pprox:) cepsass Ae nek. hos yaten 5150 150000 ohms 
UPansconductancew shee yee de. ooo. oc eehe ka 3300 7000 umhos 
Plate Curfent. yo a. = wise vies eee Ok OE 9.5 15 mA 
Grid-Nog (Garrent oop. emma a 8 lI tke lac Baal _- 3.4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

ELE BA Cole “Sug Mr at seaweed ie tear ended Say See nt pea —14 —8s volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For, fixed-bins “operation. ~;.0......0 one. ca ee 0.5 0.25 megohm 
For cathode-bias operation ........_... ee 1 1 megohm 
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ae MEDIUM-MU TWIN TRIODE— 
\ Sip  SHARP-CUTOFF PENTODE 6BH11 


6zp Duodecar type used in color and black-and-white tele- 

vision receiver applications. The triode units are used 

Pr2(3) WO)Pp for general-purpose applications, and the pentode unit 

\xp,63,48 used for horizontal-deflection service. Outlines sec- 

is tion, 8B; requires duodecar 12-contact socket. Heater: 

fs ‘ volts (ac/dc), 6.3; amperes, 0.8; maximum heater- 
12FP cathode volts, +200 peak, 100 average. 


Pentode Unit as Horizontal-Deflection Oscillator 
MAXIMUM RATINGS (Design-Maximum Values) 


lg sh Se ee ae ee eee Ce ee eet: ae centr fae 350 volts 
Grid-No.2 (Screen-Grid) Voltage .. ics... ogc weicncs ce uleeewek wale 330 volts 
Grid-No.1 (Control-Grid) Voltage: 

Pemrtve-nias icyalue mo. srisdise ew), card?) ils phiviliaumns Blk. 0 volts 

UM EVMTS ean St ee a! We a ite Uk cae eT te 175 volts 
peaeewominode Current =... ..... bah. 20. bed. .2.0e. bint). eaten 300 mA 
MOTE GthOde) Current ooo. s6 oe scveeccccecse ne ces ec meme neous 20 mA 
EO aC ae OR AGC CA ale eo 2.5 watts 
Cee ete Gre fen ee Le Ob RIED. IGS RINNE RS SR Oe 0.55 watt 

Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Each Triode Unit 
Mumeranavenmeneranann, hell iter es he oS a oli ook oe ea ola led « 330 volts 
Grid oltage,” Positive-bias Value ........0 00.000 cc ecccceent eo... 0 volts 
PER EMNERIIENE so rot tia iraletacy tibet bec eatcewe dos 2.5 watts 
Each 

CHARACTERISTICS Pentode Unit Triode Unit 
RT re an. w Oss keeles 4s cNemaes 125 125 volts 
ROR MIMEOSC EUR TUIERCS eo ee eke kw. sic DSS bacle'n oo oi oe 125 — volts 
RT IRM GS ea a a bc bo ie oe ws —l —l1 volt 
IIOIEEMSNUE MCLON | 8. et ok. oted coc. ccms cs — 46 
Plate Resistance (Approx.) ..............0..e.seex 200000 5400 ohms 
EO ee er eg ee 7500 8500 umhos 
Ne 8 CR lS iW, 13.5 mA 
eeiertar, “omerent’) Pee ee 4 os mA 
Grid-No.1 Voltage (Approx.) for plate current 

SET NUIESIE soya ORS dealer eae ne aa) geelen aC —8 —-§ volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 


For fixed-bias operation ..................eeee. 2:0 2.2 megohms 
For cathode-bias operation ..................00- 2:2 PA) megohms 
HALF-WAVE 6BJ3 
VACUUM RECTIFIER 


Duodecar type used as damper tube in horizontal-de- 
flection circuits of black-and-white television receivers. 
Outlines section, 8C; requires duodecar 12-contact 
socket. Socket terminals 5, 6, 8, and 9 should not be 
used as tie points. This tube, like other power-han- 
dling tubes, should be adequately ventilated. Heater: 
12BL volts (ac/dc), 6.8; amperes, 1.2. 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


menirmiawerseme tate Voltage#: ..ciccce scans addins deeedsdbeesedadeus 3300 volts 
Peon KeeENe ber GuUrrent +... i.) 5 higsge coateyl.: Sodte bell: ton obedient): 840 mA 
DEEN ALSEIS CUE OSV Oa fap ad 0 A ar 140 mA 
NaC MOISSIMALIOM wie. 22/2. cig tberadia Omibuunid nb uietiatiesta. fey peat-e. oa. 3 4 watts 
Heater-Cathode Voltage: 
Pemicevanie anit: On... tee Sy ee. ak oo PER +300 —3300 volts 
UNDER if) Re ee eee 5 a See A MY MOD +100 —600 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 250 mA ................ 21 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
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6BJ6 
6BJ6A a remorte-cuTOFF PENTODE fortwo, 
Miniature type used as rf amplifier in high-frequency 4 q (6)ca 
(“A 


and wide-band applications. Features high transcon- is <4 
ductance and low grid-to-plate capacitance. Outlines & Gs 
section, 5C; requires miniature 7-contact socket. Type 0 1S 
6BJ6A is identical with type 6BJ6 except for test con- fey 
trolled interference impedance. 7CM 
Heater. Voltage (ac/dc) rier... ttc re eaten net Lee eee 6.3 volts 
Heater’ Current ©. y0 0206 oe oy oc dc ss SO, ee ae 0.15 ampere 
Reak:: Heater-Cathode «Voltages iva at ce). syde peepee wens. 4) +90 max volts 
Direct Interelectrode Capacitances:= 
Grid" No.1 to “Plate”. Sita eae te Sse ee ee Seen meer ¢ 0.00385 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield. oye co. gk eee ee ek Ba | 4.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal (Shield et 2 yeh tees 8 A Ae Fee ee Va 5.5 pF 


* Without external shield, or with external shield connected to cathode. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


Plate’ “Voltage og. Rc ce te eke ae ee ee 300 volts 
Gric-No-2ia(Sereen-Grid)miVoltage’ >. of '70 7 | PANS ee See curve page 98 
Grid No.2 Suppilys, Voltage aso ce. aco ee es ee eee 300 volts 
Flaten Dissipation es {cco our ta atc te wee ment en aoe ae ae 3 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts ...................... 0.6 watt 

For grid-No.2 voltages between 150 and 300 volts ............ See curve page 98 
Grid-No.1 (Control-Grid) Voltage: 

Neégative-biacrvalue:ss; demas oul oka aera ea aaa eee 50 volts 

Positive-bias@value \0 20rd, wins hak oe ons aoa belle Se 0 volts 
CHARACTERISTICS 
Plater pV OLAS ewum wari. Ci Ree ie ra ee eee eee et 100 250 volts 
Grid KINO. 9.) yt meen ae omega, t.ho SSR ete Connected to cathode at socket 
GridsNo.2 @ V GNAZC. goo are rs eee Pee we ee 100 100 volts 
Grid- Not Woltage. 0. tc et eee ee —1 —1 volt 
Plate. Resistance (Approxa). 625.6. 8 oc eee 0.25 L3 megohms 
TranscOnanctances ic Borie ee A be ee ee 3650 3600 umhos 
Plate CULTent eats ee ee ee eee 9 9.2 mA 
Ghid=Nolz iCUurteite sve Ae ee eo eae es 3.5 BAS: mA 
Grid-No.1 Voltage (Approx.) for transconductance of 

LO PARI es Se eek chien) ae ea Gy NO Ne REND —20 —20 volts 

H Pp 
6BJ7 5@ ae 
TRIPLE DIODE 


Miniature type used as a de-restorer tube in each of Pps 
the three signal channels of color-television receivers. 


Each diode has a separate cathode. Outlines section, KD3 Ko, 
6B; requires miniature 9-contact socket. 9AX 

Heater’ Voltage? 4 “a aim, SSE Poyegeirae the Bop oe) eeler 6.3 volts 
FICHLEMRAC met hI sso Phe tage kn tae A nee ee eet eee 0.45 ampere 


Direct Interelectrode Capacitances: 
Plate of Unit No.1 to Cathode of Unit No.1, Heater, and 


interualigehield o 0 act aera ee ee ee ee 3 pF 
Plate of Unit No.2 to Cathode of Unit No.2, Heater, and 

nibergval, BOM oicdisw cnyunnccsue eee cg ek toc, Mec 2.6 pF 
Plate of Unit No.3 to Cathode of Unit No.3, Heater ,and 

Ev Leuna les niGld 160 -., eabua te E04 wine rehon moetate 2 eee a 2.6 pF 
Cathode of Unit No.1 to Plate of Unit No.1, Heater, and 

Inver Wales held ec i ae aca hl Oe nok ia cel ee ee 4 pF 
Cathode of Unit No.2 to Plate of Unit No 2, Heater, and 

ditergial SHRI (3 0 Meee ce ween ae eB ota cal eed aid Aa UA ~ 3.8 pF 
Cathode of Unit No.3 to Plate of Unit No.3, Heater, and 

PULOR Al. ORECHU Swng reel Utne Acs a aia ae Oh gett ee 4 pF 
Pigte of tut "No-t tore late of UnitoNo.2 0 a ee ft ree 0.055 pF 
Plate of Unit No.2'to Plate:of Unit Nod .-;........... "=... 0.036 pF 


Plate of Unit No.3 to Plate of Unit No.l. ......... : 0.036 pF 


TECHNICAL DATA 


DC Restorer Service 


MAXIMUM RATINGS (Design-Center Values, Each Unit) 
beukmniverseemciate: Voltage «. 23.2222 622 So. ook ccd hc ew sehasn 330 


Peak Plate Current 


Vena sem OrEpll tis OUrr ent: <b. sai. bl Re ae es Ato OS ewe ee caw oues, 
Peak Heater-Cathode Voltage ..................... +100 —330 
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TWIN DIODE— 
MEDIUM-MU TRIODE 


6BJ8 


Miniature type used in black-and-white and color tele- 
vision receiver applications. The diode units are used 
in phase-detector, phase-comparator, ratio-detector or 
discriminator, and horizontal afe discriminator circuits. 
The triode unit is used in phase-splitter, audio-fre- 


SER quency amplifier, vertical-deflection amplifier, and low- 
frequency oscillator applications. Outlines section, 6E; requires miniature 


9-contact socket. 


Heater eV Oltages (AC/ OC) ico 8 a.5 ce RUSS EIS Ee TRS eee ea es bs 6.3 volts 
Tekeynysre (CREED bores eleepeuci iain’ cinema ici teed Redness Gime cae: ai cnet Ales ey Seen 0.6 ampere 
Heater Warm-up Time (A'verage) “oso ai 6 ae SI ie eee 11 seconds 
Heater-Cathode Voltage: 
Beast RRL MEE Be Oy aan a BG lode ata Roamans ose ova oats ov Atay She DO heise Sas +200 max volts 
ESRGOSENE LS * CEES SN SES URI, Deus Ges mene wrist yet errs REE eRe) Tate Sars eR aoa 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
Giri CO LALO 5 5 eR ETA ernest he eee ek nde ote 2.6 pF 
Griduromcaphode and< Heaters .. chiriesicsign: crore oie Hols Geter 2.8 pF 
iiatemtomeatnode and Heater 83) o.oo hate betel eins se 0.31 pF 
Diode Units: 
Plate to Cathode and Heater (Each Unit) .................. 1.9 pF 
Cathode to Plate and Heater (Each Unit) .................. 4.6 pF 
Pliaterora Unit. No.l to? Platerof@Unit *Noi2) 2. 2). .2e9.6 Ye. 0.06 max pF 
Plate of Diode Unit No.1 to Triode Grid ...................... 0.07 max pF 
Piagtesot, Diode Unit No.2 to Triode Grids 22.8) cok soniecaale so ees 0.11 max pF 
Plate of Either Diode Unit to All Other Electrodes ............ 3 pF 
Cathode of Either Diode Unit to All Other Electrodes .......... 4.8 pF 
Triode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
EASE CMMRUIO EAR CHE crite iano avn hs Oe ee AOD os oe ee os 330 volts 
Gride Wolace LLositive-bias “Values of esertk. Shh eee eh eles ele lela eels ole 0 volts 
Bw era ome 2unodet Current or ic etoile calb la a asle » o diols elt blac sass opens 22, mA 
JEN. LONSSETOERR YENI O'S, 5Sty ekinency Onc oeRe) Rec ReRC RC Setar Cte eS bAITNS er ara etch 4 watts 
CHARACTERISTICS 
ale Cm ONURE Clg tere nena a alles tie ie aoa mere eran e ee 90 250 volts 
RG CUEIO LED CUMS sd sins b Son dls aies does oe ea 0 —9 volts 
APEC AGIONMEECACTOL | oe os. suc has cc Betas sed Secaeeas SB aseeue. 22 20 
Platem Resistance (Approx.)* "2 025%. Ve Pia 4700 7150 ohms 
ranseonducrance:. ..... os a0k ose ee Dee! eee. 4700 2800 umhos 
atommOUrNentemaeeie, oc ee a ee ee ene bares 13.5 8 mA 
Plate Current for grid voltage of —12.5 volts ..... — Me mA 
Grid Voltage (Approx.) for plate current of 10 vA .. —7T —18 volts 
MAXIMUM CIRCUIT VALUE 
CSCO AROUIEMMCESISEATICE. cin edcyapcccnscince ev op vans ceneren cna asn ny omayovestedpbabar onpilons. o's. ager arty guy 1 megohm 
Triode Unit as Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
Caen LOmeViOILAP Cus oo Une eee Oe ee, oR Es cos STE St ated 330 volts 
Reaweeositive-rulse Plates Voltage# tea. . 2 Peete. Fe Vases 1200 volts 
Peakeminerative-euise -<Grid: Voltage 36. sacs ens ee ns cw oe Ss bore Gravee wah 275 volts 
Jererniic (CADPR VEYSP SS ROAD ge) 0 A ee a en en ee ea a RT mA 
VCLACC MO ACHOCesOUTTONL, 25 oe cn od aleins G44 Pg os ee DA oe ene = ele yne 22 mA 
ebsr See SS CURS CTO TM MER, 1) ial © 8 Alo G ic Aca Viciin soicenad fale oie lee, 6S vsaaG AROSE «cage oa 4 watts 
MAXIMUM CIRCUIT VALUE 
Grid-Cireuit Resistance, for cathcode-bias operation .............. Bh 2 megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


Diode Units 


MAXIMUM RATINGS (Design-Maximum Values) 
Plate Current (Each Unit): 


Peake fe 22 


mA 
mA 
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TYPE 6BJ8 
TRIODE UNIT 


30 
” 
aye 
© 25 
Qa 
s 
< 20 
es | 
a 
= 15 
= 
a ne) 
=) 
a 
5 
) 100 0 300 400 
PLATE VOLTS 92CS-953IT 
6BK4 Refer to chart at end of section. 
6BK4A Refer to chart at end of section. 


6BK4B BEAM TRIODE 


Glass octal type used for the voltage regulation of 
high-voltage, low-current de power supplies in color 
and black-and-white television receivers. Outlines sec- 
tion, 21B; requires octal socket. Socket terminals 3, 4, 
6, and 8 should not be used for tie points. For high 
voltage and X-ray safety considerations, refer to type 
1G8GT/1B3GT. 


Pebiben Voltaren (Ae/de)”) faite ete es ol pa cig! ae ona ee 


Heater Current, ............ PALO, oF) SOR! eR. SI. GOT. 0.2 ampere 
Peak: .Heater-Cathede Voltage .... 22... 5.« (anulele sence ein —450* max volts 
Direct Interelectrode Capacitances (Approx.) :¢ 
Ribidatar © ages) 6 soi oer rie tu eto Poach ee ee Pte oe eee 0.03 pF 
Griditorcethede and Heater ero oy hue eee ae 2.6 pF 
Pilate’ to, Cathode,.and: Heater, (...cccuwtanom oto ue ies ee 1 pF 


* Series impedence should be used with the cathode to limit the cathode current under pro- 
longed short-circuit conditions to 450 mA. 
~ Without external shield. 
; Shunt Voltage-Regulator Service 
MAXIMUM RATINGS (Design-Maximum Values) 


DC. Plate Weltage 2 o...5. 0. Nee PER ie ee BUSES Bees pe nein Dae 27000 volts 
Unregulated DC ‘Supply Voltage ......::..:. 200" 7-27, WO One 60000 volts 
DC !Grid’ Voltages... 8.05 STOR Se MA TE SRI Te —135 volts 
Peak) Grid AV GItag EP) seen tas n 0e weal aed tet wn —440 mA 
Average Fiate CUITene. sc. alse a eee ne 1.6 mA 
Plate Dissipation: &, . QR Bie) Ce eee A SLE eed Sak 40 watts 
TYPICAL OPERATION 
Unreguiated: DC. ‘Supply. Voltage vy sacs otuin donk ae ae ee 36000 volts 
Equivalent Resistance of Unregulated Supply ..................... 11 megohms 
Voltage Divider Values: 

Re (5 watts een. te oSetiase nt Tin wy eck: Eopeen a ROO Wo 220 megohms 

Rsen( Za watts vicar lyon ated society a hike eee 1 megohm 

Re: (0.51! swatie.d. to. Factttodtie bate Wonks. bart peepee erie en 0.82 megohm 
DC Reterericex Vettage. Supply. 2.05550 aos techn eo ee 200 volts 
Equivalent Resistance of Reference Voltage ...................... 1000 ohms 
Effective Grid-Plate Transconductance ........................... 200 umhos 
DC Plate Current for Load Current of 0 mA ..................... 1000 BA 
DC Plate Current for Load Current of 1 mA ..................... 45 LA 
Regulated DC Output Voltage for Load Current of 0mA .......... 25000 volts 
Regulated DC Output Voltage for Load Current of 1 mA .......... 24500 volts 
MAXIMUM CIRCUIT VALUE 
Grid-Ciredits Resistance Pile lot. Lites Neds cts tee le eee Sy) megohms 


* For interval of 20 seconds maximum duration during equipment warm-up period. 


TECHNICAL DATA 


CHARACTERISTICS RANGE VALUES Note Min Max 
Mertamey Glemmer(T) Mie, OU S PL LoRS. AD a8 1 —T — 
RGPIGeeV OILR@OT 2). netics oa 's eis sev bS oho a sia 2 — —A40 
Grid-Voltage Change ........................ 3 — 9 


Note 1: With dc plate voltage of 30000 volts and de plate current of 1 mA. 
Note 2: With dc plate voltage of 30000 volts and dc plate current of 0.1 mA. 
Note 3: Difference between grid voltage (1) and grid voltage (2). 


AVERAGE TRANSFER 
CHARACTERISTICS 


TYPE 6BK4B RRA 


E¢= 6.3 VOLTS 


eee ee 
oe a 
SRO him we 
A ee 
Ml a ES ics pd Beds dd 
EV Ek Mal 
ool a Al a ea a 
CCCP TIT oe 
pelea feelin s 
eet sapel a vet 
Paras ; 
rafal We 
Sa hl la 
tad 8% 
st Pog Hl a 
sal Dey 
-25. -20  -15 10 ° 
GRID VOLTS 
92CS-8432T2 
Refer to chart at end of section. 6BK5 
Refer to chart at end of section. 6BK7A 


cal with type 6BK7B except for heater ratings. 
5BK7A 6BK7B 


ICRLCIMEMIOILAZ ECS (AC/ AG) eet inc ote bis dake ees 4.7 6.3 
EPC COT MORI T CTT OM hr 5. «0 Fide wale qission ie gs’ afte iarte tate “ofertaplatiellarterellane 0.6 0.45 
Heater Warm-up Time (Average) .................. 11 11 
Heater-Cathode Voltage: 
EC RMEY ANTECEIINE on 5,.c, ocho bee Musie a api ice biraitae's Memes Soeens tate Whee +200*max +200*max 
PSHE Cue VAULT G) 8 ck PRS es tetas oede ad bee c atoheste 100 max 100 max 
Direct Interelectrode Capacitances: Unit No.l Unit No.2 
CO MECOMEL ARCO) ye UNS EA. Bry it tance hak aly es EWS, Sede A 8 
Grid to Cathode, Heater, and Internal Shield .. 3 3 
Plate to Cathode, Heater, and Internal Shield .. 1 0.9 
Cathode to Grid, Heater, and Internal Shield .. 6 6 
Plate to Grid, Heater, and Internal Shield .... 2.4 2.4 
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volts 
volts 
volts 


MEDIUM-MU TWIN TRIODE 6BK7B 
SBK7A 
Miniature type used as a cascode amplifier in vhf color 
and black-and-white television tuners and in push-pull 
cathode-drive rf amplifiers. Outlines section, 6B; re- 
quires miniature 9-contact socket. For typical opera- 
tion as a resistance-coupled amplifier, refer to Resist- 
ance-Coupled Amplifier section. Type 5BK7A is identi- 


volts 
ampere 
seconds 


volts 
volts 
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Plate’ to Cathode ..: sia. t. 7c Seeen we oeode oe 0.22 0.22 pF 
Heater. to Cathode <....8 52 Grae oe bh rks dees 2.8 3 pF 
Grid of Unit No.1 to Grid of Unit No.2 .................... 0.004 max pF 
Plate of Unit No.1 to Plate of Unit No.2 .................. 0.075 max pF 


* Rating may be as high as 300 volts under cutoff conditions when tube is used as a cascode 
amplifier, the units are connected in series, and heater is negative with respect to cathode. 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Center Value) 


Plate.) Voltage > is6 S4.ccanwdbendde Mee ee ee eee ee ee 300 volts 
Grid Voltage, Negative-bias value ................ 0... cece eeees 50 volts 
Plate ‘Dissipation: =... ©. 8 020 ee ee eee aot watts 
CHARACTERISTICS 
Plate..Supply (Voltage. os 00030038 ee ee en ee ee 150 volts 
Cathode-Bias' Resistor. | 4 é.:s¢ }Averaheer eee 56 ohms 
Amplification Factor): . 5.6 50232 ice et ee 43 
Plate Resistance (Approx) (2007-4002 eh ee ce. ee 4600 ohms 
Transconductance 056503... DS ae, ee 9300 umhos 
Plate i: Carrene oe adh ccc ce eee et ae eee 18 mA 
Grid Voltage (Approx.) for plate current of 10 wA .............. —11 volts 
6BL4 Refer to chart at end of section. 
6BL7GT Refer to chart at end of section. 


6BL7GTA _mepium-muU TWIN TRIODE 


Glass octal type used as combined vertical-deflection 
amplifier and vertical-deflection oscillator in color and 
black-and-white television receivers. When so operated, 
it is recommended that unit No.1 (pins 4, 5, and 6) be 
used as the oscillator. Outlines section, 13D; requires 
octal socket. 


Heater: aVioltage. 9 (ac/de) i Ane. snatae since oes sesh ee Bee IERIE ORR 6.3 volts 
HeateresCurrentiogyii. . PAO oo ee oo aoe ail eee cy eres eee 1.5 amperes 
Heater-Cathode Voltage: 
Dag esa Se, SVE) UDC Bee ame RN a rer os SDB EeR ERS UPL PUR PERLE. Neer Cnare Wel Hlual icy.) +200 max volts 
IA VETHLE RIV AIG tasers. es PM ook ee 8 Deir es ewe ercree: ae S eenenee ae 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No. 1 Unit No. 2 
GYIdeto PP la tere eta ee aa a re en er 6 6 pF 
Grid to Cathode and Heater .................. AC 4.6 pF 
Plate to Cathode and Heater .................. 0.9 0.9 pF 


Class A, Amplifier 
CHARACTERISTICS (Each Unit) 


PlatewhViGlta cea Sipe. e A ycviceme etn inher Sake oe 150 250 250 volts 
Gride Voltage. . Buteste. Rathi 6. see ia eimekos 0 —17 —9 volts 
Amplification: mKactorry o. eb) cesee on Se eee. — — 15 
PlategResistancem(Approx.)) » o.uwice iso ae wenie — - 2150 ohms 
Pransconduetance ar. oe ee a ee — —— 7000 umhos 
Plate tCurrentiow: . seni. oer. os - 658 4 40 mA 
Grid Voltage (Approx.) for plate current of 

5 haley 12a A lee oot Sean ail i= een Min tly hl rtt al cuilpeses cee os — 23 volts 


" This value can be measured by a method involving a recurrent waveform such that 
the maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Oscillator or Amplifier 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Center Values) Oscillator Amplifier 
DCwa Plate V oltsees Vn aa sith co ccs er ts by, nee noo sieie 500 500 volts 
Peak Positive-Pulse Plate Voltage# 

(Absolute «Maximum: Pysicuess iene oak cine we — 20004 volts 
Peak Negative-Pulse Grid Voltage ................ 400 250 volts 
Peak + CathedewGurrent jae on oh has Boeck, hoe cele 210 210 mA 
Average CathodesCurrent, fH)! oon dimcwunarc es ade kee 60 ; 60 mA 
Plate Dissipation: 

Port either Bplaten at sess os sis oe eee 10 10 watts 

For both plates with both units operating ...... 12 12 watts 


MAXIMUM CIRCUIT VALUES 
Grid-Circuit ° Resistance “700502... 65.5 eee 4.7 4.7¢ megohms 


TECHNICAL DATA : 189 


e Unless otherwise specified, values are for each unit. 

# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
4 Under no circumstances should this absolute value be exceeded. 

+ For cathode-bias operation. 


Refer to chart at end of section. 6BL8 
MEDIUM-MU TRIODE— 6BL8/ 
SHARP-CUTOFF PENTODE ECF80 
4BL8/XCF80 


Miniature type used in frequency-changer service in 
color and black-and-white television receivers. Outlines 
section, 6B; require miniature 9-contact socket. Type 
4BL8/XCF80 is identical with type 6BL8/ECF80 ex- 
cept for heater ratings. 


4BL8/ 6BL8/ 
XCF80 ECF80 


Meatera vortage | (ac/dc) ¥ soaides:. aewl. Paedeteece suena 4.6 6.3 volts 
VGu CET MEOREEPOTIL Mn ene eels cis a set esate ecsiain lochele wrens 0.6 0.45 ampere 
Peak Heater-Cathode Voltage .................... +100 max +100 max volts 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
FAACOMP IVE OlLaZe |. oo eek Se Soy oe eves oiled s 550 550 volts 
Peles NASI PARTS. a) RO ag ae cerca Oe Red eae 250 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 550 volts 
Grid-No.2 Voltage: 
With cathode current of 14 mA ............... — 175 volts 
With cathode current less than 10 mA ........ — 200 volts 
CatNOGeeMIGUEFeMG: la. iis. lst RR Oe Cae aM beds « che Deaton ee 14 14 mA 
REECE TO ISANIY LOIN EN cs ciccisics ac Glee dso Belew oielne bee be. 1.5 1.7 watts 
Grid-No.2 Input: 
With plate dissipation greater than 1.2 watts .. — 0.5 watt 
With plate dissipation less than 1.2 watts .... — 0.75 watt 
CHARACTERISTICS 
Wi atemean GlUMe era: 5... ah etc each Bea, vid a eo aR ne Rew vev'o,a: eles 100 170 volts 
(SrA GAcee CLASES i lt oer ek when ads ee elas oe — 170 volts 
GEIG=INOs I OIDAGeT |... ths so. MUIR. Ghee pass 2 —2 volts 
Amplificationtactor 2) )asee tho iw aks 5 oR TOPE 20 —_ 
Mu-Factor, Grid No.2 to Grid No.l ................ = 47 
Plate Resastance (Approx.) .....3 2.0.2 0s dba kice dah — 0.4 megohm 
PEAS COMENCCAIER Eu! «weet sete te foes Sook ee bo bak 5000 6200 umhos 
JEW CTO oro ee 8 2 tS See os oe | 14 10 mA 
COC EDS CVA CES 2) 0) es, <a ees eee — 2.8 mA 
Input Resistance at frequency of 50 MHz .......... — 0.01 megohm 
Equivalent Noise Resistance ...............2csa00. _ 1500 ohms 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation ..................00.. 
For cathode-bias operation ................... 


O° 

nen 
° 
oO 
3 
® 
mR 
° 
Sy 
3 


HIGH-MU TRIODE— 
G 
7° POWER PENTODE ECL82 
(8)x, Miniature type used in color and black-and-white tele- 
vision receiver applications. The pentode unit is used 
Gt Pr aS an audio output tube, and the triode unit as an 
9EX oscillator and af voltage amplifier. Outlines section, 
6G; requires miniature 9-contact socket. Heater: volts 
(ac/dc), 6.3; amperes, 0.78; maximum heater-cathode 
volts, 100 peak. 
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Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
Plate. Supply Voltage...) 20923323... 76.250 88, 2 eh 550 900 volts 
Plate" Voltage. onc, oie ee Cone ee eee 300 600 volts 
Grid-No:2i;Supplys#Voltages 29%: Waste 2a eee oe — 550 volts 
Grid-No:2 aVeltage: ste ccxbiuitd i. see seen est — 300 volts 
Cathode Gavrent.” 2253.5 hed er ee ee 15 50 mA 
Plate Dissipation, ...4:.... eee oe a 1 4 watts 
Grid-Noi2iglnputhe ee. San lacie tee Wie see ls — 1.8 watts 
CHARACTERISTICS 
Rlate. SVolacepmmaritireiete, WO. ccreccerervcdeessdecocacts 100 200 volts 
Grid=NOl27VO]EAES | on... sois cncvoncmmncee Oh be — 200 volts 
Grid=No: bm Voltages |... 5 cepeeatetd aeons ewe eee 0 —16 volts 
Amplification Pactor,.... $546. fees 8 ee 70 9.5* 
Plate “Resistatiee™ (Approx.) ©... 00... cee nec hee s a 0.02 megohm 
TLADSCOUIUeCOR OER sa coetl aoe toe oe eee ee 2500 6400 umhos 
Plate CUrrenG 2 cp iiace ta eck, Ue eee cet eek eet Ceres 3.5 35 mA 
GridsNo:2 FCurrenttet.as¥ eae Teo. De. wary: — ff mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For hxéd-bias. operation. ..... ek eee 1 if megohm 
For: cathode-bias operation .................... 2 ye megohms 


* Grid No.2 to Grid No.1 


6BN4 Refer to chart at end of section. 


6BN4A 


2BN4A, 3BN4A MEDIUM-MU TRIODE 


Miniature type used as rf amplifier tube in grid-drive 
circuits of vhf color and black-and-white television 
tuners. Outlines section, 5C; requires miniature 7-con- 
tact socket. Types 2BN4A and 3BN4A are identical 


with type 6BN4A except for heater ratings. 7EG 

2BN4A 3BN4A 6BN4A 
Heat. Voltage i (se7de) +. . = Wabics on ae ee 2.35 3 6.3 volts 
Fcatera-Current Wai ye eee ok elon. 0.6 0.45 0:2): ampere 
Heater Warm-up Time (Average) .......... 11 11 — seconds 
Peak MHeater-Cathode Voltage ............. +100 max +100 max +100 max _ volts 


Direct Interelectrode Capacitances (Approx. ) :* 


EMILYStO' Lt ee ASSEN Pie SiR eee 122 pF 

Grid’ tor Cathode” andi Heater." 820 oer en oe eee 3.2 pF 

Plate’ to Cathode ‘and: Heater’ = <0%) "4. ee eee 1.4 pF 
* With external shield connected to cathode. 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) 
Plate . Voltage ™. -... o MeRiata ete Dec atae ar Soe 275 volts 
Grid. VoltdgesmPositive-bias valuen4i$4.5..t0 hese ok s bel hk ncn, 0 volts 
Cathode #Gutrenta. a, ee ete ge leetehaa me 22 mA 
Plate'“Dissipaation™ = 3/20 2.00 tee ee ee Pe te eS aaa 2.2 watts 
CHARACTERISTICS 
Plate-Supaly a Volare fen. WOM Wert aa ke ta ees te ne eee 150 volts 
CathodesBias. Resistor h... ec ee ede DO. 220 ohms 
Amplification, “actor Sr? hepa edie? tere dyas eine | eee, See, 43 
Plate, Resistance ADDEOx eye ee A Ree Oe 5400 ohms 
Travsconductanee Wenn s. eS tee oe ee) awe anon iy tonne ~ 7700 umhos 
Plate. Current lt . 297502. Joeiiino-d S7ittelae, paseurges tse 9 mA 
Grid Voltage (Approx.) for plate current of 100 HAS ek RE seen —6 volts 


MAXIMUM CIRCUIT VALUE 
Grid-Circuit, "Resistatice. 5 .s. cies ive cu ditasta ete ee ee 0.5 megohm 
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6BN6 


BEAM TUBE aa ean 


Miniature type used as combined limiter, discriminator, 
and audio-voltage amplifier in intercarrier television 
and FM receivers. Outlines section, 5D; requires mini- 
ature 7-contact socket. Types 3BN6, 4BN6, and 12BN6 
are identical with type 6BN6 except for heater ratings. 


3BNG6 4BN6 6BN6 12BN6 
Heater Voltage (ac/dc) ....... 3.15 4.2 6.3 12.6 volts 
Heater Current .....-.....5.... 0.6 0.45 0.3 0.15 ampere 
Heater Warm-up Time (Aver- 
SR I EER fo ss 5 os inrorerertsieres 11 11 -— — seconds 
Heater-Cathode Voltage: 
Pealeivaltiessc. co lsh 5 sf +200 max +200 max +200 max +200 max volts 
Average value ............ 100 max 100 max 100 max 100 max volts 


Direct Interelectrode Capacitances: 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 


METRO TIRE Ie LO Ng cdl sda od oye ls ote hl oooh io tale Meo! duorie bos houbicleiche des 4.2 pF 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, and 
Pea eeu RO Nae 8 Re. Cicra ss Vite aks oes Kare Us Die Abs ewe 3.3 pF 
Rar ICENOMt ety AGLIGINO:3) 2.2 cic bh oud lec ce byes eee Wodce bisects bts oa boce 0.004 max pF 
Limiter and Discriminator Service 
MAXIMUM RATINGS (Design-Maximum Values) 
PASLeeSUDD LYE WV OlLaee | hcl La ek he See Vk a eda bcs 330 volts 
See MEI Oca I. ss foo Mor dere aces ohelie oso bcd i Meccliee ico mholo whee s fave 110 volts 
Grid-No.1 Voltage, Positive peak value ......................0.0 60 volts 
CathnouemeuEren tae tie< erie | ostauer se Seaehes oihcland sede, Mods we b bs 13 mA 


TWIN DIODE— 6BN8 


HIGH-MU TWIN TRIODE 8BN8 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The triode unit is used in 
burst-amplifier, af amplifier, and low-frequency oscil- 
lator applications. The diode units are used in phase- 
detector, ratio-detector or discriminator, and horizon- 


SER be Bat 4 ARE : : 
tal afc discriminator circuits. Outlines section, 6E; 
requires miniature 9-contact socket. Type 8BN8 is 
identical with type 6BN8 except for heater ratings. 
6BN8 8BN8 
Heaters Voltage: (AC/AC) Fie... ciscescseue SPiN cheve « ape Ri ous 6.3 8.4 volts 
iHeatermmeeurrent fet. ne ee ee eee te ches cas 0.6 0.45 ampere 
Heater Warm-up Time (Average) ................ 11 11 seconds 
Heater-Cathode Voltage: 
OR IEV OIC Ge os. oe beh b pitas AY. HELLER +200 max +200 max volts 
PV GTAPEM VANE Trot. ).S TIE Ooi ele sd lelelne ciate Sate « oe 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Drwoden Grid to) Triode- Plate -:s3..2é6i04¢6sc4as e560 54 550004008 2.5 pF 
Triode Grid to Cathode and Heater ......................006. 3.6 pF 
Triode Plate to Cathode and Heater .....................00- 0.25 pF 
Plate of Diode Unit No.1 to Triode Grid .................... 0.06 max pF 
Plate of Diode Unit No.2 to Triode Grid .................... 0.1 max pF 
Plate of Diode Unit No.1 to Plate of Diode Unit No.2 ...... 0.07 max pF 
Diode Cathode to All Other Electrodes (Each Diode Unit) .. 5 pF 
Diode Plate to Diode Cathode and Heater (Each Diode Unit) .. 1.9 pF 
Diode Cathode to Diode Plate and Heater (Each Diode Unit) .. 4.8 pF 
Diode Plate to All Other Electrodes (Each Diode Unit) ...... 3 pF 
Triode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Sgt CMmNN REA O OUMPee Pinte, APE Bebb. cis fo a'sstje snide oe bi ceed neg ae aye 330 volts 
Grad eV OlnAverreositive-bias) VAlUCy .~ . «3c... .....c0 cise cc ccelninele aviebe cenene 0 volts 
Se eT eamaDY TEER EPS SER URS TAME reac colle oo arc) ais “aoe gyrate aft eMac obaweusharegenc ravieibun ote bale’ 6 fo.secs a lyf watts 
CHARACTERISTICS 
Sagem AS AG ENGUE er ei Sl src a ahd Sieste lantevianos tenia capes trie ahepeg ee 100 250 volts 
CRAM NCADP Cis, BCT. Aico ok ii bthd fue shears s eaietspee pode —1 —3 volts 
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Amplification? 2Hactor: 9.2.55 6c00:0c eee: en ee 75 70 
PlatesResistances:(A pprox:),. 2 .<cdeue: Keweniwas oo ahs oe 21000 28000 
hYANSCONGUCTANCE ae tac ccs nace CR tee Re Cee eee 3500 2500 
Plate “Current?! ees. oo os eee eee ee 1.5 1.6 
Grid Voltage (Approx.) for plate current of 10 wA —2.5 —5.5 
MAXIMUM CIRCUIT VALUE 

Grid-Circuit®- Resistance 2 rr ee en enn erate 1 


Diode Units 


MAXIMUM RATINGS (Design-Maximum Values) 
Plate Current (Each Unit) : 
Peake 8a pee. vol. $asayecri nts aa Aart ete Oars 54 


> oO 


PLATE MILLIAMPERES 
a) 


0 100 200 300 400 
PLATE VOLTS 92CS-9363T 
SHARP-CUTOFF 
6BNII TWIN PENTODE Bee 


Duodecar type used as if-amplifier tube in television 4p, 
receivers. Outlines section, 8B; requires duodecar 12- 
contact socket. Heater: volts (ac/dc), 6.3; amperes,  ‘“?2 
0.8; maximum heater-cathode volts, +200 peak, 100 
average. 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


MANUAL 


mA 
mA 


Pilate:: VOltage's a Wand 5 science tee ie et oe nee oe eee ae 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......................... 330 volts 
Grid-No.2 Voltage ie cs eee, Bae ee er RS | he ee See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Pilate Dissipation 00. ree, ee rn. EN ey oe. ok watts 
Grid-No!2tIinputpa pe 6 6s os So Saco jE a ehh a eA at a ee ee 0.65 watt 
CHARACTERISTICS 

Blate ‘Voltage Wala. iii edad fs Pel Ps ete GA aE ccmtaethk cinarae ce ct Oe 125 volts 
Grid: No:s (Suppressor Grid). :. <4sqsi5- wlevact «di oBike <oouudus Connected to cathode at socket 
Grid- NO. 2a V OAR eek Sc. Ie Ie ac eg 6 Le ae ae ee 125 volts 
CathodesBias Resistor’... 42ers). FR ze Teil shea. 56 ohms 
Plateghesistanice st Approx, )) hdc sos ycuc bn eek Cie 0.2 megohm 
TEV anscCORMUcta Mee Boprevnc tic u ook eee hod be MOR ee 13000 umhos 
Plate, Current game nc. . sitios Wei ek Re a CA ee te ca ae 11 mA 
Grid-No.2 .Current: 6.03... Ss5.h026 Pes ee ea ot alee pal ea eee 3.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA .......... —3 volts 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance, for cathode-bias operation .......... 0.25 megohm 


TECHNICAL DATA 


POWER PENTODE 


ic G2 ature 9-contact socket. Types 8BQ5 and 10BQ5 are 
SCV identical with type 6BQ5 except for heater ratings. 
6BQ5 
6BQ5/EL84 8BQ5 10BQ5 

Heater Voltage (ac/dc) .................. 6.3 8 10.6 volts 
HiCA ters @urren Gene oc cole Sk cesses eens & 0.76 0.6 0.45 ampere 
Heater Warm-up Time (Average) ........ _— 11 11 seconds 
Heater-Cathode Voltage: 

ea a VAIO a oh cs«. «Te ase ea is oan +100 max +100 max +100 max volts 

PROTO SIAN | voices 5 Sc ao: avele! sheciude hei do eiel 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: 

GIIGeNOM aco, E-lateots .... Site Pe, SUNS a Sader ds: 0.5 max pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 10.8 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 6.5 pF 

Rp PRE ET COP ae so vic syns ic netics eh omega phe ot catatatels othe S 0.25 max pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) 
RATNER ly ce ns a ees care oe ae gE aed chow 300 volts 
Grie-Na- cau ocreen-Grid) “Voltage 7... le. ww ee ee ve ce ee eee eee 300 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value .......... 0 volts 
CARO nome CLLTEM Tie wie. cOeOeE cicdio sak sh 6 eNO aes Wee e Dotda s hedetone 65 m 
Pe EERE ESS MRIS Fg OS creel rT Te Ne Li i ileal hc 12 watts 
EEE” DN On 7 ~ LEW OLE 1 jee BRI SRR gear oI a A te Se a a 2 watts 
TYPICAL OPERATION 
eam AS CME re cog ne PME, De et ee Ree ts os 250 volts 
GiiGeNO*ZemVOIARCy so. .anre elo ec Ge eee ech we Ee eERRIeD dcr Foe 250 volts 
Gra-No.. icontrol-Grid) Voltage os oo. Tee a, —7.3 volts 
Peaksar sGrid No: Voltage 327), J) ee Pease eee Oa 6.2 volts 
Hero-sienaige late, Current. §s 2500.2 eee OR, ee ee, Be 48 mA 
Maximum-signal- Plate Currents acin 2. See eee SR Ree. 50.6 mA 
Hevoz Ie NanGrig=NO;2" Current, .:.4..-. 6h esc cece cchkustctenceenes 5.5 mA 
Maximum-Signal Grid-No.2 Current ............0....0000cceeeeee 10 mA 
Tansee esmnce ) (Approx?) tOssg.a oer oy ot A ee ees 38000 ohms 
ASCOT CEAT COMM ET RE he i hh ahe e coccdeeicad & Mists does 11300 umhos 
SrnetnesIsEAUCEIONS .. . 6c... . . 6 Seaview kc dina ee . Seen lo’. .« 4500 ohms 
LecwuenarmonicamDistortion: Bos Goes. ov eke oc eb oe wee eee ome 10 per cent 
Masimum-sicnaluerower 2Output! 4) de ee cae cio sc vcle oO REL Es ele 5.7 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.-Cirecuit Resistance: 

Homi xed=sprass operation <4.2-°0 hs. bate se babe ae 0.3 megohm 

Hormcatnode-pias) OPCrationiy wes er.4 ss bikes Geet US es a bk ee ee 1 megohm 

Push-Pull Class AB, Amplifier 

MAXIMUM RATINGS (Same as for Single-Tube Class A: Amplifier) 
TYPICAL OPERATION (Values are for two tubes) 
PISCE MOUD DIV VGA ZOE ai. thoedes ished, cts, adiceoue shied a Pusiereuesn 250 300 volts 
Gnid-No ze oupply 7 Voltage (oo eS wet cece 250 300 volts 
Watnode-bias hesistol? a 340 fl Skee Arete ed ethane. 130 130 ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage .......... 22.6 28.3 volts 
Hero-oignal  Piate Current’ . 72. ages, oN 62 72 mA” 
Maximum-Signal Plate Current .................. 15 92 mA 
Zero-Signal . Grid-No.2 ..Current. | .......0.0200...082% T 8 mA 
Maximum-Signal Grid-No.2 Current ................ 15 22 mA 
Effective Load Resistance (Plate-to-plate) ......... 8000 8000 ohms 
Totaerarmonice. Distortion  . .2..... ons. ch ee entseeewer 3 4 per cent 
Maximum-s-Signal Power Output .................... 11 ik) watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

OTE xed=bIASs OPCYation: + es. scc «it eke ous bhi epebhe « Guidkce ude 0.3 megohm 

Harmmcevuode-b1as “Operation s\k Lr. hte. toe Bae cs ok eats eke 1 megohm 


Refer to chart at end of section. 
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6BQ5 


6BQ5/EL84 


8BQ5, 10BQ5 


(8)ic Miniature type used in the output stage of audio-fre- 
quency amplifiers. Outlines section, 6G; requires mini- 


6BQ6GT 
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6BQ6GTB on, 


/6CU6 BEAM POWER TUBE “ol LY 
12BQ6GTB/12CU6, 17BQ- 
6GTB, 25BQ6GTB/25CU6 G) o 
Glass octal type used as horizontal-deflection amplifier a pees 
in color and black-and-white television receivers. Out- Cy) 
lines section, 14D; requires octal socket. This type may Sai eee 
be supplied with pin No.1 omitted. Types 12BQ6GTB/ 6AM 


12CU6, 17BQ6GTB, and 25BQ6GTB/25CU6 are identical with type 6BQ6GTB/ 
6CU6 except for heater ratings. 


6BQ6GTB/ 12BQ6G-. 17BQ6- 25BQ6GTB/ 
6CU6 TB/12CU6 GTB 25CU6 


Heater Voltage (ac/dc) ........ 6.3 12.6 16.8 25 volts 
Heater Currents (2). se 1.2 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Average) — 11 11 — seconds 
Heater-Cathode Voltage: 
Peak. valuey aio eee +200 max +200 max +200 max +200 max volts 
Average value .............. 100 max 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
Grid No: 1eoto.g Plate tec arb kd ae ee Oey one te at 0.6 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 15 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ......... q pF 
Class A, Amplifier 
CHARACTERISTICS 
Fuate - Voltage Foss. a+ ese ae 60 150 250 volts 
Grid-No.2 Voltage ............... S deste lye ned yal 7 150 150 150 volts 
Grid-No:1. Voltave (2.52.5. eee 0 —22.5 —22.5 volts 
Mu-Factor, Grid No.2 to Grid No.l ............ — 4.3 — 
Plate Resistance (Approx.) ................0.. — — 14500 ohms 
Transconductancepe. oer ee ee ee a — 5900 umhos 
Plate:|: Cit rent etre ae dic ot ot > rg ee ae 260¢ _- 57 mA 
Grid-No.2 (Current). 32) pecan he eee ee EEE 26¢ -—- 2.1 mA 
Grid-No.1 Voltage (Approx.) for platemA = 1. —_— — —A43 volts 


¢ These values can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


DO mM latepiVewawe ne occ ku Pe Be Cee ee ee ee eee 600 volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) ....... 6000F volts 
Peak Negative-Pulse Plate Voltage |, «ws oon c~cmkenn tannin ah onda ite 1250 volts 
DC Grid-No.2 (Screen-Grid) Voltage ...............ccccccececce. 200 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage ........... 300 volts 
Peak . Cathode. Currentve. fc cin aie’ ole ty wie tne ares mn Tees 400 mA 
Average *Cathode +Current (V5 3 SSR, i eee 110 mA 
Piste * Dissinpationey) . dadieh en inons... wos. oy. tei aes 11 watts 
GEIGSING. 2 IN BUG <i. kaise eth Coden cl oh Sn rete hie cinco ed Ale aia een 2.5 watts 
Bulb’Temperature’ (At hottest point): 2. 4,.5...0 000 6.. 0e eee ee 220 °C 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistanre) j4vieo ke sais) BAe bed ee oe 0.47 megohm 


6BQ7 Refer to chart at end of section. 


6BQ7A 


4BQ7A, 5BQ7A MEDIUM-MU TWIN TRIODE 


Miniature type used as a cascode amplifier in vhf color 
and black-and-white television tuners in push-pull 
cathode-drive rf amplifiers. Outlines section, 6B; re- KT2) 
quires miniature 9-contact socket. For typical opera- 
tion as a resistance-coupled amplifier, refer to Resist- 
ance-Coupled Amplifier section. Types 4BQ7A and 
5BQ7A are identical with type 6BQ7A except for heater PTZ 
ratings. 9AJ 


TECHNICAL DATA 


4BQ7A 5BQ7A 6BQ7A 
Heater Voltage (ac/dc) ..................... 4.2 5.6 6.3 


Heaters Currents notes be ne 2 ak e. 0.6 0.45 0.4 
Heater Warm-up Time (Average) ........... 11 11 — 
Heater-Cathode Voltage: 
TPETIS QAP) ode ne oe eee +200*max =+200*max +200*max 
IAN CTE DP OUN NIC 05 Atos Saeed esc em ws cesar, ese 100 max 100 max 100 max 
Direct Interelectrode Capacitances :° Unit No.l Unit No.2 
ARO mE 8 CORP Ie P ie e S he eee gk PE 1.2 1.2 
Grid to Cathode, Heater, and Internal Shield .... 2.6 — 
Cathode to Grid, Heater, and Internal Shield — 5 
Plate to Cathode, Heater, and Internal Shield 1s os 
Plate to Grid, Heater, and Internal Shield ...... — 2.2 
WMAteetO OAthode 2.5.) ech scccs tebe cus cba benee 0.12 0.12 
PUGMERPORO MOAtNOde «cis eee i ck eh bees sacscewdes 2. 2.6 
Plate of Unit No.1 to Plate of Unit No.2 .................. 0.010 max 
Plate of Unit No.2 to Plate and Grid of Unit No.1 ......... 0.024 max 
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volts 
ampere 
seconds 


volts 
volts 


pF 


* Rating may be high as 300 volts under cutoff conditions, when tube is used as a cascode 
amplifier, the two units are connected in series, and heater is negative with respect to cathode. 


° With external shield connected to internal shield. 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Center Values) 


Teemu Oltage’ 6 ti rh ee, EPP E Me Aa 250* 
Mempodemrarrent iim. 7: boi feas. eck? 4... OSCR EEuee . BIOs 20 
MEE RRRT ES CRON Fassel a eI gL OT | a eh aes 2 
CHARACTERISTICS 

DUI OIA TO 6. os es on ee tes ek oc ws be ec cbs 150 
Ratnoge-bian- Resistor ASSL . AOR eS... we. 220 
MICO MEE ACCOR... BSF om: Betis ce sin cave od nc oc vee eas 38 
Pimtegivesistances (Approx.) .... 20.8 0208 oo Sebi be coe cnet. 5900 
aU CEMA ee i ey ae wid a clea oo Aa 6400 
Sr eMMBCAIEE OU 2 fate i are eo nS, wee, VR A ee Fee 9 
Grid Voltage (Approx.) : 

prepimeeeurrent OF. T00%WA i... ne ik cos cot cd sc ace matankh ¢ —6.5 


MAXIMUM CIRCUIT VALUE 
See OME ONG HPBIStANCE (yee a Cee FA. Ae: oh eee een 0.5 


megohm 


* Rating may be high as 300 volts under cutoff conditions, when tube is used as a cascode 
amplifier, the two units are connected in series, and heater is negative with respect to cathode. 


PLATE (Ip) OR GRID (Ic) 
MILLIAMPERES 


ore | 


O 100 200 300 “400 500 600 
PLATE VOLTS 92CS-7536TI 


Refer to chart at end of section. 6BR8 
MEDIUM-MU TRIODE— 6BR8A 
SHARP-CUTOFF PENTODE 5BR8 


6U8A, respectively. 


Miniature type used in color and black-and-white tele- 
vision receiver applications. Especially useful as com- 
bined triode oscillator and pentode mixer in vhf tele- 
vision tuners. Outlines section, 6B; requires miniature 
9-contact socket. Except for basing arrangement and 
grid-No.1-to-plate capacitance of pentode unit, types 
5BR8& and 6BR8A are identical with types 5U8 and 
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6BS3 Refer to chart at end of section. 


HALF-WAVE 
6BS3A VACUUM RECTIFIER 


12BS3A, 17BS3A 

Novar type used as damper tube in _ horizontal-de- 
flection circuits of black-and-white television receivers. SHP 
Outlines section, 30B; requires novar 9-contact socket. 

Socket terminals 1, 3, 6, and 8 should not be used as tie points; it is recom- 
mended that socket clips for these pins be removed to reduce the possibility 
of arc-over and to minimize leakage. These tubes, like other power-handling 
tubes, should be adequately ventilated. Types 12BS3A and 17BS8A are 
identical with type 6BS3A except for heater ratings. 


6BS3A 12BS3A 17BS3A 


Heater. Voltage H(ae/de) oo... 66 cc cscs nus baw 6.3 12.6 16.8 volts 
Heater, Current 0962. 5... < 0653.0 )4. ee ee 1.2 0.6 0.45 amperes 
Heater Warm-up Time (Average) .............. — 11 11 seconds 
Direct Interelectrode Capacitances (Approx.) : 
Plate sto \Gathode:.and Heater. 3350 he book a SB 6.5 pF 
Cathode ‘to! Plate and. Heater™ =: is 66.65.0055. 058. 9 pF 
Heater: tol. Cathode’ f9: fis.5 SWE it etic ee 2.8 pF 


Damper Service 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse Plate Voltage#.’. .....5........ 2) eutioiess cc. nk. 5000 volts 
Peak’ Viate “Corrent’ ob ta eee oe een ee ee eee 1100 mA 
Average Plate Current) . .:. foi) eae ee. oe eee 200 mA 
Plate ° Dissipation: (7 2." tid. cee Ae ag. ae ae en) ear 6 watts 
Heater-Cathode Voltage: 
Peak’ value? 7iS5, She eee cee eee ee +300 —5000 volts 
BVGPACE VAIGE? 65 B55 ae ee Rel twee ce ge ce +100 —900 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 140 mA ................ 12 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


4BS8 MEDIUM-MU TWIN TRIODE 
Miniature type used as a cascode amplifier in vhf color 
and black-and-white television tuners and in push-pull 
cathode-drive rf amplifiers. Outlines section, 6B; re- 
quires miniature 9-contact socket. Type 4BS8 is identi- 
cal with type 6BS8 except for heater ratings. 


4BS8 6BS8 

Heater Voltage -(ac/de) iy. oy as. cases... 4.5 6.3 volts 
Heater .Current,¢ 9), AEGAN, BT. ona TGR RS HE 0.6 0.4 ampere 
Heater Warm-up Time (Average) .................. 11 -—— seconds 
Peak Heater-Cathode Voltage ...................... +200 max 200 max volts 
Direct Interelectrode Capacitances: 

Grid) to! Plate’ (Hach' Unit). <0 ict 2228 2, (Oa aa Oe t 1.15 pF 

Grid to Cathode, Heater, and Internal Shield (Unit No.1) ..... 2.6 pF 

Plate to Cathode, Heater, and Internal Shield (Unit No:1) 324 1cZ pF 
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Beater to Cathode (Each-Unit) ...... 0.0.0.0. ccc cece ean oles 2.6 pF 
Cathode to Grid, Heater, and Internal Shield (Unit No.2) ..... 5 pF 
Plate to Grid, Heater, and Internal Shield (Unit No.2) ........ 252, pF 
Plate of Unit No.1 to Plate of Unit No.2 ... ................ 0.010 max pF 
Plate of Unit No.2 to Plate and Grid of Unit No.1 ............ 0.024 max pF 
Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Center Values) 
URE TS ed oe bik A ne wiki tienie wis domes nots beed ye oeewlele | ANSE 150 volts 
SS | re SAE Ae ane Lee a een ee 20 mA 
PuPIpamnn te hT |. ASO LR OF SP MAS Mak baneO Pot bye 2 watts 
CHARACTERISTICS 
ERIE ments bosch Fale hak ccccdb is mssepasiecno minuets 150 volts 
RE UESEOBISLOY 3... SEDO Seales cece ban cca Bol MiOa. 2: 220 ohms 
ene Teer aCtOM wake AY 2A fmt TU) oy as Lan med T lets s Sennen ty 36 
Eimtevmesiatance (Approx:)( iii 580... 5 ss cee eyo orp nure cv oe 5000 ohms 
Seererrerriee ts MELT bee... Gh cha ccc ee cee leak 7200 u“mhos 
RR ROOT tt tk tem on 10 mA 
Grid Voltage (Approx.) for plate current of 10 wA* .............. —T volts 
MAXIMUM CIRCUIT VALUE 
SPOSOUE TECHIE WCRISUAIIOG . 1. oc. urs bak be eich, on bce oe 0.5 megohm 


* This value applies to Unit No.2 only. 


SHARP-CUTOFF 6BUB 

TWIN PENTODE apUs/acss 
Miniature type used as combined sync separator, sync 
clipper, and age amplifier tube in color and black-and- 
white television receivers. Outlines section, 6E; re- 
quires miniature 9-contact socket. Types 3BU8/3GS8 
and 4BU8/4GS8 are identical with type 6BU8 except 
SFG for heater ratings. 


3BU8/3GS8 4BU8/4GS8 6BU8 

Heater Voltage (ac/dc) ...................... 3.15 4.2 6.3 volts 
PeatereGurrents 2262 .:. RSM eres. . NOMRIESR., . 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Average) .......... 11 11 — seconds 
Heater-Cathode Voltage: 

Peakmvalues.,. osc. Vine VERO Aa a +200 max +200 max +200 max volts 

PUMICE ARO. VOIUC oo ols 6. okie bc cs sce eee nee 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: 

Grid No.3 to Plate (Each Unit) 2000.0 00.0060. oe ke ek. 1.9 pF 

Grid No.1 to All Other Electrodes ............................ 6 pF 

Grid No.3 to All Other Electrodes (Each Unit) ............... 3.6 pF 

Plate to All Other Electrodes (Each Unit) ................... 3 pF 

Grid No.3 of Unit No.1 to Grid No.3 of Unit No.2 ............ 0.015 max pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Pome olmge (tach Unit). «oo i. cecil cece cin coven becbvveeecdes 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage (Each Unit): 

NRE EWG, RIS) 5 ie hod wih 5p oid w we its Ba wi aes ine arenes, Gh Re we 50 volts 

NNER CGB: EPIL ioc hace so corte so nd wwe gone e dvi woe ow ariel eek 50 volts 

RRM No isd he kalvesie ra pean novcye oS tedvunde ln roud eseaane LR ERE 3 volts 
Grid-No.2 (Screen-Grid) Voltage ... 2.0... ccc cc cece cece vacccveius 150 volts 
Grid-No.1 (Control-Grid) Voltage, Negative bias value ............ 50 volts 
(Cire ches (daa cl hp ee 12 mA 
Pinte Dissipation (Each Unit) ........0....ccessecee nee ncunebnes 1.1 watts 
Scam ME IMAI MLSE MRED MEG fu Pes caca 5 Sb sv tgs ace atve Cincel kes nohenesioeiescne kb eid cide a ore 0.75 watt 
CHARACTERISTICS (With Both Units Operating) 
Plate Voltage (Each Unit) ....................... 100 100 volts 
Grid-No.3 Voltage (Each Unit) .................... —10 0 volts 
Reet OLE O, oie a cs ow coo CWS wholes ORPERMEs oe 67.5 67.5 volts 
MRR NN Se ME LG Gr oy oh atseesrsedior sb wh. cx oh ob db Sieh ooh hav che = * volts 
PMLCCUETENG (EACH UTC) ec licie levonchel ROCIO TR AED — Ay) m 
Ge (RMPLORE op. cieevncccnsenened AOD. Ue 6.5 3.3 mA 
POPE RNID NAD RTVO BA eS. oo foxes or-cb ps ox ones ot ov omer'os ov ot ov eves arevienctora: BOOMS 6.6 7.8 mA 
CHARACTERISTICS (With One Unit Operating) 
Ramen enme re  Ee  e tee. ahr eee. 100 100 volts 
See TN MHRPS osc wlic kicsies cvvendesde eee. e 0 0 volts 
Nan MUA RENE 5. 5, 5 hp olen eter chan rns vod ob dritins gar we ath seavwnd 67.5 67.5 volts 
ENN ORE yer. is vvninw nanennd rian cvwessnws 0 * volts 
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Grid-No.3 Transconductance ...................2.2+25- — 180 umhos 
Grid-No.1 Transconductance ....................+20- 1500 —- umhos 
Plate. Current e@.tk..6 060. ocld sas eee ees —_— Zoe mA 
Grid-No.3 Voltage (Approx.) for plate current of 

LOO” pe Ac Rie FD ooo avs orc ssteusndespsdoasae ARS RE, Oe —— —A.5 volts 
Grid-No.1 Voltage (Approx.) for plate current of 

LOO” EAN Arie a Oe a See aE ee Ce eae — —2.3 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.3-Circuit Resistance (Each Unit) ........................ 0.5 megohm 
Grid=No;1-Circuitis Resistance. 22 83 Ge at oe eee 0.5 megohm 


* Adjusted to provide a de grid-No.1 current of 100 microamperes. 
+ With plate and grid No.3 of the other unit connected to ground. 


TYPE 6BU8 PLATE AND GRID 
WITH Ec3 AS VARIABLE No.3 OF OTHER 
GRID-No.2 VOLTS=67.5 UNIT GROUNDED. 


TYPE 6BU8 WITH Ec; AS VARIABLE 
GRID-No.3 VOLTS*=O0 GRID-No.2 VOLTS=675 


PLATE AND GRID No.3 OF OTHER UNIT 


PLATE MILLIAMPERES 


se sebagai @ __|GRID-No.l mA= 0.1 
25 
uJ 
= 
2.0 
ell) 
2 
s 1.5 
lJ 
= 1.0 
J 
a 
0.5 
r) 100 200 300 400 f°) 100 200 300 400 
PLATE VOLTS 92CS-9428T PLATE VOLTS 92CS-9429T 
6BV8 Refer to chart at end of section. 
6BW4 Refer to chart at end of section. 
6BW8 TWIN DIODE— 


SBW8 SHARP-CUTOFF PENTODE 


Miniature type used in television receiver applications; 
diodes are used as horizontal phase detectors; pentode 
is used as a sound if amplifier, sound limiter, and age 
keyer. Outlines section, 6B; requires miniature 9-con- 
tact socket. Type 5BW8 is identical with type 6BW8 
except for heater ratings. 


Heater “Voltage (ae/de) vce yc sue tgcnce aes er ae Chee 4.7 6.3 volts 
Heater: Current @). «:.. 03... BR eee ee... eee 0.6 0.45 ampere 
Heater Warm-up Time (Average) ........... ...... 11 — seconds 
Heater-Cathode Voltage: 
Beak valve Bae. 25... 6 cgcaceynpsesats cain RE ee ee +200 max +200 max volts 
Average value Vorr.. . 2E ee Ss, OBER ED pes 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Pentode Unit: 
Grid No.l to.EPlate. 2. oy sccce saves cis nee ee Se 0.02 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal? Shield isis Mike boven eee ee 4.8 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Thternale Shiela ia os ee ee ee 2.6 pF 
Plate of Diode Unit No.1 to Cathode and Heater ................ 1.3 pF 
Plate of Diode Unit No.2 to Cathode and Heater ................ 1.2 pF 
Pentode Grid No.1 to Either Diode Plate ....................... 0.006 max pF 


Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate! Voltage rs 0 ree Ne ee AS LES IAD cil 2 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........................2. 330 volts 
Grid-No22“"Voltagers en ee eC LS OO See curve page 98 
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Grid-No.1 (Control-Grid) Voltage: 


SBEEICOMDIES VALI | 5 Te Re GREE hn: 5 RUSH etek: LAE Td Moe Bate one @ foe 0 volts 
NeEeEIVe-DIGS “VAIUG >... sete inate cians <item cids ite hate ee « Ve 55 volts 
lst INSIDAEION. ss eo. ckn FR ec Powe < RANA. SAA Poe eke. 

Grid-No.2 Input: 0.55 watt 
For grid-No.2 voltages up to 165 volts ....................-.. See curve page 98 
For grid-No.2 voltages between 165 and 330 volts .... 3 watts 

CHARACTERISTICS 

TESS OM hl eT > ee SR Uc Ca ar op ae UL 250 volts 

REE NOON OLER ZO 5. TR Te oe ea ote rele ee, eee eetiste ee ne ee: 110 volts 

Cathode-Dias Resistor . “bc A is bere Os. Sos ab 68 ohms 

intemenseance | (ADPTOX:) i ie des so oh + sissdieswise ok tne OMe wie oe eee sd 0.25 megohm 

PPEARSCOMMRICTANCE ) 00)... PPE oo PE need oor Saree Ne 5200 umhos 

rE COMMER ON Cie Reg ae ee. Ee ih Py EG owese gS clelc c.c.s a loisid aie eos « wlade wee have 10 mA 

SER eI OC EGUTPONG. gneh: WE cok coi te caw Te en hale h es 3.5 mA 

Grid-No.1 Voltage (Approx.) for plate current of 10 wA .......... —10 volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1 Circuit Resistance: 


MOETAXCU-DIAS, OPeCPation. «| oc ices cc a os cholo cd wee mies vee es 0.1 megohm 
For cathode-bias operation .................. ccc cece eee ee es 0.5 megohm 
Diode Units (Each Unit) 
MAXIMUM RATING (Design-Maximum Value) 
ae yc io occ a 5 a at ea saa § cghyi.@ oS «om spaubarwondna She aie. 5 mA 
SHARP-CUTOFF 
DUAL PENTODE 6BW11 


video amplifier; unit No. 2 is used in bandpass ampli- 
fier, burst amplifier, or sound-if or video-if applications. 
Outlines section, 8B; requires duodecar 12-contact 

12HD socket. Heater: volts (ac/dc), 6.8; amperes, 0.8; maxi- 
mum heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Unit No.l Unit No.2 
LE ray Wig ]h ecb Ai. 9..s Las Se es eS 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ 330 330 volts 
MTN Coe OLED oii Peres ne ets os casisdasecnshibiae Meceusaw cs See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
fee CP) DISCOS 9 109 9 a oo Sa ee 4 3.1 watts 
Grid-No.2 Dissipation ................0 0085s eewee 0.8 0.65 watt 
CHARACTERISTICS 
Plate Voltage ....... Tk Meodjtaed sc eahie . oaks eae 125 125 volts 
Grid No.3 (Suppressor Grid) ...................05. Connected to cathode at socket 
Rat eRIRIE OV OLLO ST Cle Vii, 6...’ says ocs.s eo clecels ee bine ses bcs 125 125 volts 
Catnode-Bies Resistor ......... 26. ccs waerccsccccccse 56 56 ohms 
Piatewinesiatance (Approx.)) ... 5.0606. e cece cece 0.12 0.2 megohm 
pape mene TRMMR DE Tee far) Saris). diss Fab. Ladle Sd ale vous ecsese cee 8500 13000 umhos 
IMMUORTOR ETS. cr aan. hae 3 oD. se UN STS 22 11 mA 
Bre TNGR MC UITTONNG 5 2. oss ops cde 5G yas enPiens)« Wie Hee cme oe 4.8 3.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

AL NI etre are Se Me cies oho is, Gee ae ee woe ee ome —9.5 —3 volts 


MAXIMUM CIRCUIT VALUES 


Grid-No.1-Circuit Resistance: 
For cathode-bias operation ..................... 0.25 0.25 megohm 


Refer to chart at end of section. 6BX7GT 


Refer to chart at end of section. 6BY5GA 
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3BY6 PENTAGRID AMPLIFIER 
Miniature type used as a gated amplifier in color tele- 
vision receivers. In such service, it may be used as a 
combined syne separator and sync clipper. Outlines 
section, 5C; requires miniature 7-contact socket. Type 
3BY6 is identical with type 6BY6 except for heater 
ratings. 


3BY6 
Heater Voltage ‘(ac/de). 2. 0.6 ca sam ween sees Se 3.15 
Heater “Curren tee on cae en. rece eee 0.6 
Heater Warm-up Time (Average) .................. ill 
Preak®value ss.) ys. er i ont cna ee eke +200 max +200 max volts 
AVETAaVe VEIN. BP apenas. Sa yt ae inp ete Meee 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Grid *Nomlto* Plater ee ee ER ON. Mee an) ee 0.08 max pF 
Grid No.3: itosPlate e.F. 0. Resheas tick ee Oe ens eae 0.35 max pF 
Grid NovlatoyGrids NocSioe fa ees ca. Se Re ca ice 0.22 max pF 
Grid No:"1 to: All Other’ Electrodesi=))......5. o-oo fone 5.4 pF 
Grid\ Nos? to All Other? HMlectrodes) 3.05.) os ee ae 6.9 pF 
PlatettovAllsOtherElectrodes=*-s09.. .. sa. te oe ee Ok 7.6 pF 
Class A, Amplifier 
CHARACTERISTICS 
Wlaterly Ol tae Ganon he senicotuon-scaNoreaeloueanoen kn At ee ee eee 250 volts 
Grids-No.2-and-No: 40 Voltages. . ..-ccttete we ois nk i oe See 100 volts 
Grid-No;3), Voltawe:eet: sh es 3:5. pace eee nd) nec ein ee —2.5 volts 
Grid-No: law oltage a. 0356.6. sisi, os oo oO eee —2.5 volts 
Grid-No.3-to-Plate Transconductance ..................ceeceeceees 500 umhos 
Grid-No.1-to-Plate Transconductance .................0 cece ueeeees 1900 umhos 
Plates Curren tse site a te a eee eta ee et ge 6.5 mA 
Grids-No.2-and-No.4 Current .................... SS RG Re 9 mA 
Grid-No.3 Volts (Approx.) for plate current of 35 wA and 
TridaNoel svolts: a On ee ee ee ee Lee —15 volts 
Grid-No.1 Volts (Approx.) for plate current of 35 wA and 
Prid= NO. volts ua 6 On eee Oe ee eee ere tbe se —12 volts 
Gated Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Plater Voltage ccc soy 5. ears A eae Rotana etree, _ she aaah bh Ae ine Cea oO 330 volts 
Grids-No‘2-and-No.4 -Voltager 0 | FU ee ee. See curve page 98 
Grids-No.2-and-No.4 Supply Voltage ...........2..0:cscuseceuenwaes 330 volts 
Grid-No.3 Voltage: 
Negative-bias “value? 25020. eine re Ok ce Ne pee ae ee ene 55 volts 
Positive-bias?-valiew: 728 2k ees SSeS ae 0 volts 
Positive. pealktuvalue:» i. Watsk Becton. soccaced | bie ay Sa A © Me RAP cee 27 volts 
Grid-No.1 Voltage; Negative’ bias value . ©..)..5..0. .0%.....2 402 110 volts 
Plate, Dissipation 29ee tet 5 teed a Se i eet 23) watts 
Grid-No.3 Input fe ae r 0.1 watt 
Grids-No.2-and-No.4 Input: 
For grids-No.2-and-No.4 voltages up to 165 volts ....... ea watts 
For grids-No.2-and-No.4 voltages between 165 and 380 volts ... See curve page 98 
Grid= Noe inputs 3250 85) oe. ee ee ee ee ee ee 0.1 watt 
CHARACTERISTICS AS SYNC SEPARATOR AND SYNC CLIPPER 
Plate \VOUar ee: aie er ee Ee ee ee eee ee ee eee ee 10 volts 
Grid-No.3 Voltage Lab ON Sia, BT Oe ALE hata wi, COT AUG etn eG Rage Nolte Reber ge 0 volts 
Grids-INoO.2-and=N0:4 5 V0ltagerseic erecta ne eee eee 25 volts 
GYTdSNO: DV Ol tag cma oo. ne ere ne nee end den ee ony ne 0 volts 
BTA te Current co crepe te ors ec ee ee an) a ae ee 1.4 mA 
Grids-No.2-and-No.4 Current ......... Fi a a ate Se aa) Aa We Be ei ag 3.5 mA 


Grid-No.3 Volts (Approx.) for plate voltage of 25 volts, grids-No.2- 

and-No.4 voltage of 25 volts, grid-No.1 voltage of 0 volts, and 

plate*current ot D0 wACr wok, Sata See es eer, een ee MIE Of FAR en —2.5 volts 
Grid-No.1 Volts (Approx.) for plate voltage of 25 volts, grids-No.2- 

and-No.4 voltage of 25 volts, grid-No.3 voltage of 0 volts, and 

plate teurrenGeol:50: WA cre tke cede ial thie Rae eho ee —2.3 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1 or Grid-No.3-Circuit Resistance: 

Kor” fixed-bias Operation inns. soe ey ree eee 0.5 megohm 

Forxcathode-bias: operationa.&©.. tie te nee Pee, ee Pe 1 megohm 


TECHNICAL DATA 


PLATE (Ib) MILLIAMPERES 
GRIDS-No.2 & No.4 (IC2+ 4) 
MILLIAMPERES 


PLATE VOLTS 92CS-8I39TI 
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DIODE— 
SHARP-CUTOFF PENTODE 6BY8 
Miniature type used in television receiver applications. 


The pentode unit is used as an rf amplifier and the 
high-perveance diode as a limiter or detector. Outlines 


SFN section, 6E; requires miniature 9-contact socket. 
CA TOrMmVOlLAT em (AC/AC) bac. Wein oa sc... cho Feat A «og ste Tous ils BERR oes sues Brnchsyay’s 6.3 volts 
JELGTIRSTE COAUIST VETO | ge AM 5 eres trraan Ran 8 AR ba eae nes aa a ah ep 2 a 0.6 ampere 
HeateruwWarm-up ‘Time’ (Average) ) 50335768 oR Sis. ge 11 seconds 
Heater-Cathode Voltage: 
OP CMEU ULLLG MP pe on feet nid ial ans let SRC OL Pe ee ee +200 max volts 
PS VOEDO CPV ATIO™ co 5 lean c ocecse a AMOS RTS FOES he TES obs Wh wie. & 100 max volts 
Direct Interelectrode Capacitances :° 
Pentode Unit: 
Srondhe Iie TP Saab So ES oP ae lg a gt OO Rear ge een 0.0035 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Mere ES CLG Ue my A eth? oo cleaned tem eee artic mits 5.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
ECHO TICIGa ots ie ee ke oe et ee ee ees 5 pF 
Diode Plate to. All ‘Other Electrodes”. .... 03000 ee ee. 4.88 pF 
° With external shield connected to cathode of pentode unit (pin 9), except as noted. 
* With external shield connected to ground. 
Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
PaECMRY OLLAC Career... ht enon Get ees the tek iter cite ele ea Ee 3800 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............... 0 volts 
Grid-No.2 (Screen Grid) Supply Voltage ............. 0... ccc cease 300 volts 
att NOSSMVIOLLR OG Orsi Git et tn ter hin te ne ne ce ec bee he See curve page 98 
Grid-No.1 (Control-Grid) Voltage: 
INEPALIVC=DIAS = VAIUG aA. ee tacctneccuebeie ee hee er are ania tclene 50 volts 
EE GLVCHIAS MEV ALC a citi eee ays A ncecich ces deat nonsbak cuonaneuensieuekere ae wee 0 volts 
ALOE ISSID AION | nc. 6 Ret suscinitaende ood atte saint were sieht GO MeGRE a te as. alae 3 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts .....................008 0.65 watr 
For grid-No.2 voltages between 150 and 300 volts .............. See curve page 98 
CHARACTERISTICS 
Piatemsupply Voltage: atk oil... bs Raced cess ote 100 250 volts 
CGEIGDGUNO ous eo... ss Hc RSA ickaae Fee e a EES ok Connected to cathode at socket 
Grid-No-o, supply. Voltage” (earn ere ere 100 150 volts 
Cathoge-biasy resistor 22.5295). iin othe Sere hee 150 68 ohms 
Plateshesistance (Approx. soc o eae Po oe ce he 0.5 i megohm 
Pransconauccance |... - 3. bB keds dhs Sok ih she RAY ar ets 3900 5200 umhos 
COC ONG 8 oc cies sicher cc ee tee ee ea 5 10.6 mA 
iGrid=INole VOUTTENE! «2... opera eter eurrtiatnectgntenodncinten des Aaa t 4.3 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
QM Ae ee 6s Ri eh 2 Pitas, Se te oes LE er eens —A4.2 —6.5 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
HOretIXCd-DIASKOPELaviGn). 4 Gee nes Meee peered) soa eww care 0.25 megohm 
Horeecathode=-bias Operation... SUT. BEAL. ws in cess sees iL megohm 
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Diode Unit 
MAXIMUM RATINGS (Design-Center Values) 


Peak Inverse’ Plate Voltage’ ..2..-5. 2 #008 he ee ee ee ok 430 volts 
Peak Plate Current: ......2000T CTS. ee ee eee 180 mA 
Average)Plate:'Current#iiiené - 5. oe. ee ee eee ee 45 mA 
6BZ3 Refer to type 6BE3. 
H P 
6BZ6 SEMIREMOTE-CUTOFF @Q_@ 
3BZ6, 4BZ6, 12BZ6 PENTODE HG) (6)eo 
Miniature type used in gain-controlled video if stages \ | 
of color and black-and-white television receivers. Out- @X(i“~ Gs 
lines section, 5C; requires miniature 7-contact socket. Oo is 
Types 3BZ6, 4BZ6, and 12BZ6 are identical with type Gj 
6BZ6 except for heater ratings. 7CM 
3BZ6 4BZ6 6BZ6 12BZ6 
Heater Voltage (ac/dc) ....... 3.15 4.2 6.3 12.6 volts 
Heater) Current: .... 23% soem. nn 0.6 0.45 ; 0.3 0.15 ampere 
Heater Warm-up Time (Aver- 
BLOC) oe yos e A Se ie nn ease 11 11 — — seconds 
Heater-Cathode Voltage: 
Peak? value $f. 2... RE +200 max +200 max +200 max +200 max volts 
Average value ............ 100 max 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded 
Grid - No.1. Sto Plate Aen 3m oon . Raden toe. 0.025 max 0.015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid 
No.3, and Internal Shield .................... q 7 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and Internal Shield .......................... 2 3 pF 
4 With external shield connected to cathode. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Bibte WOlMta eee BO sic co cr tie ome ele ahaa 330 volts 
Grid No.3 (Suppressor-Grid) Voltage, Positive value .............. 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......................... 330 volts 
Grid NG.2 VOR meek in iso Sabatier eee) we MERE Garg ee See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Platé Dissipation 4) i 25s plce eee cee ees Le ee em 2.3 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ...............:........ 0.55 watt 
For grid-No.2 voltages between 165 and 330 volts .............. See curve page 98 
CHARACTERISTICS 
Plate Supply VouaZe 6s seis sone ek Sees on  CoREEoNE ed: Leper es 125 volts 
BSCE WINGS 8 eesccge nse ei eben, een tea gen nee iatt Connected to cathode at socket 
Grid-No.2 Supply Voltage (2.39300 5.555. £8 AS Pe eS 125 volts 
Cathode-Bias Kesistor o.oo oooh nee en dene ate eke 56 ohms 
Pinte’ wesistancen(A pprox.) is. o< co eld hein dae ean bobseinladine nn wee 0.26 megohm 
Tra nsconductantes )..4' ur. 43 cia tacuae oink kp Leas ae La cc aah eee ee 8000 umhos 
Plate, Carrenti sree... 5 is 2c hewn, eth ae oe ee 14 m 
GO NG Ch MPP OMG 2 5.5 aks Ee es ee en ee ee EL ena 3.6 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 50 umhos —19 volts 
Grid-No.1 Voltage (Approx.) for transconductance of 700 umhos —4.5 volts 
“~ TYPE 6BZ6 
Ang GRID No.3 AND INTERNAL SHIELD 
~ CONNECTED TO CATHODE AT 
wu OCKET 
Sw 25 GRID-No. 2 VOLTS=125 
ow Ip 
Ow /\ GRID-No.1 VOLTS Ec;=-0.50 
83 | IF 
ee cs 9 al Sc es Ee 
2 10 ree 
hag 
a 5 
= 
a 


(0) 100 00 300 400 
PLATE VOLTS  9e2cs-ss508T3 
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MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


PRIETO ODGFALION S...a, cscs sc ce ees wee poet lee 0.25 megohm 
Poreeatnode-bias operation “dv. a2. ixsPucokaGe . lea SEdes sm. Bad 1 megohm 
MEDIUM-MU TWIN TRIODE 4BZ7 


Miniature type used as a cascode amplifier in vhf color 
and black-and-white television tuners and in push- 
pull cathode-drive rf amplifiers. Outlines section, 6B; 
requires miniature 9-contact socket. For typical opera- 
tion as a resistance-coupled amplifier, refer to Resist- 
ance-Coupled Amplifier section. Type 4BZ7 is identical 
with type 6BZ7 except for heater ratings. 


4BZ7 6BZ7 
eater, vVoltage(ac/de)* .c0525 =n SP ait ae oe ee 4.2 6.3 volts 
PRCA LOTMO UTTER Gees © cushas sien oie aha ans 4 bv are. co NE woe havent 0.6 0.4 ampere 
Heater Warm-up Time (Average) .................. 11 — seconds 
Heater-Cathode Voltage: 
IPCRICEV AIG itil oe os Ss 5 cd be SRO. DEG ee +200*max +200*max volts 
IASG CTERE SS) SOUT ees Sine ee ee ene 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Grideiomriates:(WMach. Unit) oo icp. sls sycule bis ces Hee ewe ne eeee 1.2 pF 
Grid to Cathode, Heater, and Internal Shield (Unit No.1) ..... 2.6 pF 
Plate to Cathode, Heater, and Internal Shield (Unit No.1) ..... b 0974 pF 
iPiacvesto Cathode: (Each * Unit) isigecseee oe ee nee 0.12 pF 
Heater=touCathode (Hach Unit) i..4 ne). aes 2 Fires 2.6 pF 
Cathode to Grid, Heater, and Internal Shield (Unit No.2) ..... 5 pF 
Plate to Grid, Heater, and Internal Shield (Unit No.2) ....... 2.2 pF 
Paate of Unit No.1. to: Plate-of Unit. No:2ien 2) <csseces Bgl aos 0.010 max pF 
Plate of Unit No.2 to Plate and Grid of Unit No.1 ............ 0.024 max pF 


* Rating may be as high as 300 volts under cutoff conditions, when tube is used as a cascode 
amplifier, the two units are connected in series, and heater is negative with respect to cathode. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


lmtemvoltace Dances, ae. eo eed. eee... Sone barns 250* volts 
CHATTER YG ey CCRTITCTRES a1 BIG 4 7 Gace a ae ee Es 20 mA 
TALS Ce LOWS STOP 705 a ea Re pn Pr nee ORs eee Se ue amie gO aioe 2 watts 
CHARACTERISTICS 

Ree IY eV OLA GOL nine ees feo. scenes 1s RIS IRN 150 volts 
RS EES TS COE Bee Po css sss code yo oteusi oe yeas Waves buds Wate 6.0 % we RE Ble 220 ohms 
PINON LION TP ACtOr yl e548... Hesoredinwloeteed « ditch. Mba os cw a bene neces 36 

Pee Pa OME LOMICCHCADDIOX. ) | occ secon dw amppwunaaienrenccutehaa 5300 ohms 
TUES TGR Mart OR fic PE PR hk sae wine bes oe 6800 umhos 
RN odor hoe dd be eo wel wate oo 10 - mA 
Grid Voltage (Approx.) for plate current of 100 wA .............. —T volts 


MAXIMUM CIRCUIT VALUE 


Grid-Circuit Resistance 


PLATE MILLIAMPERES 


0 100 200 300 400 
Ss 


PLATE VOLT 92CS-923IT 


Refer to chart at end of section. 6BZ8 


204 


6C4 ‘POWER TRIODE 


Miniature type used as a cascode amplifier in vhf color 
local oscillator in FM and other high-frequency cir- 
cuits and as a class C rf amplifier. Outlines section, 
5C; requires miniature 7-contact socket. For typical 
operation as a resistance-coupled amplifier, refer to 
Resistance-Coupled Amplifier section. For additional 
curve of plate characteristics, refer to type 1ZAU7A. 


Heater“Voltaze (C/G) snot ee ee ere ne ee eee 6.3 
Heaters Current)” e205.) 2G OSE ae a Oe ie i tS bre rl ise 0.15 
Heater-Cathode Voltage: 
Peak, value? te 2. ae ee ee ee a een eT Oe te eee oS +200 max 
Average values. .2 0 20 AS eee eet ee Se ae ee 100 max 
Direct Interelectrode Capacitances (Approx.) Unshielded Shieldeda 
Grid. to. Platets sho nsac eae ee ee ne eee , 1.4 
Grid” to’ Cathodevand” Heater”. 7... 242.5350 524 1.8 1.8 
Plate to Cathode and Heater .................... 1.3 2.5 
4 With external shield connected to cathode. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
Plate** Voltage oid cc Hie ee ee se ee ee ree nouns 300 max 
Plate**Dissipation® «5 3dr eo ee ee ele a | 3.5 max 
CHARACTERISTICS 
Blate ss Voltage eee rn las cate ee areal see ao oe ees 100 250 
Grid aV OLAget seme. amd tals See ate See ets 0 —8.5 
Amplification, HACtOr. o........ . «eat oo ee 19.5 17 
Plate Resistance (Approx.) ....................05- 6250 7700 
Dransconductance nie.) onc oe ae a ee 3100 2200 
Plate; Currents bition eindchadl Sie thoetlint® aici? te 11.8 10.5 
Grid Voltage (Approx.) for plate current of 10 wA .. —10 —25 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
Hor) fixed: bias“ operation, 5)... . HSATEESHEA..n ge cee nos oe ekaae 0.25 
For,tcathode-bias operation lay, . ose eves. Betadln tact do udoas nrve nese 1 


* Transformer- or impedance-type 
resistance in the grid circuit. 


RF Power Amplifier and Oscillator—Class C Telegraphy 
MAXIMUM RATINGS (Design-Center Values) 


input coupling devices are recommended to 


Pilates! Violtagwe teen: eon. Sheen te AMIE See, ne es ee 300 
Grid@UVoltag@eciy wets er. terse ache = ae hii Aa mel Sate RNa ee —50 
RiatemCurrents Wien, 6 See i eel a ean eT kat lL pan ee Me eu Soar ine 25 
GrideeCurrent.. Mewes i. senha Gon epee cee hee CER on Ce 5 
Hate: Dissipationgl inaud: ewe CoRR eRe eto. LE at een 8 


PLATE (Ip) OR GRID (Ic) 
MILLIAMPERES 


RCA RECEIVING TUBE MANUAL 


volts 
watts 


volts 
volts 


ohms 
umhos 
mA 


volts 


megohm 
megohm 


minimize 


volts 
volts 


watts 
mA 
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TYPICAL OPERATION AT FREQUENCIES UP TO 50 MHz 

ee OUR caw... RSLS. oe. BEE Ee. Pe CELL... 300 volts 
rn rn Parent (Sir Oterir ste ot. ecto ce ck kee ee wens ee —27 volts 
Nn ROME le 8, oe as Sheed: Sars cet Piven. c Pag lou reg ute SOAR Bae es ote « 25 mA 
MIRREN ERIK: Do 5 5a. jy i: wincetys ccm eo <i, doe Fn. 5, oils, aise a e.ecee, oon qT mA 
Drei ower. wApproxs st bac. eee Oe RD. fol 0.35 watt 
wee satel LA DDTOX.) 9% vis... 2 As « oniakbd  Dheb oo Halas edge b  « 5.5 watts 


e Approximately 
as an oscillator 


2.5 watts power output can be obtained when the 6C4 is used at 150 MHz 
with grid resistor of 10,000 ohms and with maximum rated input. 


Refer to chart at end of section. 6C5 
Refer to chart at end of section. 6C5GT 
Refer to chart at end of section. 6C6 
Refer to chart at end of section. 6C7 
Refer to chart at end of section. 6C8G 


SHARP-CUTOFF 6C9 
DUAL TETRODE 17C9 


Miniature type used as vhf rf-amplifier and autodyne 
mixer tube. Outlines section, 6B; except center pin is 
TR added to base; requires miniature 10-contact socket. 


CENTER PIN Ts : ; , 
KTRoIS Type 17C9 is identical with type 6C9 except for heater 
10F ratings. 
6C9 17C9 
mieecervolage (ac/dc) ot... ccc tcc es ce lee 6.3 16.8 volts 
A AG is ok cs ey wd eu Ds bine Pathe: 0.4 0.15 ampere 
Peak Heater-Cathode Voltage ..................... +100 max +100 max volts 
Direct Interelectrode Capacitances: Unit No.1 Unit No. 2 
GIAOEMNOM eEtOMENATG,  AFam neicie cs cre hoc ce mec ccuh, 0.055 max 0.06 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, and 
RRM SEAOUE, 0S ian en nn oan went te 4.4 4.2 pF 
Plate to Cathode,. Heater, Grid No.2 and 
MMM TAB IG 8 ET iil. b S LotSince as t's see eds ce o's PAve 2.2 pF 
RII Ree RLBOGG bie a. dad cn lee aan 4.2 4.8 pF 
Plate of Unit No.1 to Plate of Unit No.2 ...... 0.003 max pF 
Grid No.1 of Unit No.1 to Grid No.1 of Unit No.2 0.001 max pF 
Grid No.1 of Unit No.1 to Plate of Unit No.2 .. 0.001 max pF 
Grid No.1 of Unite No.2 to Plate of Unit No.1 . 0.032 max pF 
Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 
er irre ae ee ee to ee ey hee ey ah es 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .....................5.5. 180 volts 
eee... re ee ee ae errr Se: See curve page 98 
ENE SIR Te) Es ce as Were a Me ol She ceeds ek whe etc kinall 0 mA 
Plate Dissipation: 
ie 2 GE ade aiieclagh: Sean eine sella Cagis ee eae eee el 1.5 watts 
Both plates (both units operating) .................0c.ecueee 2.5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 90 volts ................0cc0eee 0.5 watt 
For grid-No.2 voltages between 90 and 180 volts ............. See curve page 98 
CHARACTERISTICS 
SS aD ieee. Sei aBt Ai Ohas Scgeeal SRORON SEOTUEN RONULTS NCEE SOMITE HONS MEE 125 volts 
ND OO gene ienenly Gaelites Pape! MOCO n eae Senay Mies Ree eri Dee 80 volts 
ee ES ES Opeeeg) ere Canina Seite, Go Gal) Nae ete ee ne ae Se —l volt 
Proeetance (Approx.) cen... . ao.) oe eee 0.1 megohm 
eR eG TSN ce aaa ches on tan t's tebd 8h oie cick dg 8000 umhos 
SONRUERNEITG O  AVO RE ete iy dh. wavs cc eae. 10 mA 
SERS Spd ll gegih ths A le alien acai yes a gre ai a 1.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA ......... —6 volts 
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6C10 HIGH-MU TRIPLE TRIODE 


Duodecar type used in resistance-coupled voltage am- 
plifiers, phase inverters, and other circuits requiring 
high voltage gain. Outlines section, 8A; requires 
duodecar 12-contact socket. Heater: volts (ac/dc), 6.3; 
amperes, 0.6; average warm-up time (for series heater 
operation), 11 seconds; maximum heater-cathode volts, 
+200 peak, 100 average. 


Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values, Each Triode Unit) 
Plate SVoltavet.« che css ki kotes soe. eres abet A ee eel ee ees 330 volts 
Grid Voltage: 

Positive-bias «value ) wenn. AAS. SOR OE, Riek Mie 0 

Negativetbida: Valids oo .3i5 cious Oasis on wh Pe ee 50 volts 
Plateis Dissipation wie 2 eet oa. ae ns ease te Cas 1 
Total Plate Dissipation (All plates) ............... 0c. ccc cee eee 3 


CHARACTERISTICS (Each Triode Unit) 


Pilate VOMAgG a. occa tie See ea oie ene ee ee 100 250 volts 
Grid: Voltage?™ 2.3. 226.6. oon ds SAO ee —1l1 —2 volts 
Amplification. Factor a0 ee ee 100 100 
Plate Resistance (Approx.) .....................4. 80000 62500 ohms 
PVansconudserance | (-.8)..4-44- ba ee ea eee 1250 1600 u“mhos 
Plate "Carreras 045455 oxic Gere we aes See eh ee 0.5 1.2 mA 
6CA4 FULL-WAVE 
VACUUM RECTIFIER 


Miniature type used in power supply of compact audio 
equipment having moderate dc requirements. Outlines 
section, 6G; requires miniature 9-contact socket. This 
tube, like other power-handling tubes, should be ade- 
quately ventilated. Heater: volts (ac/dc), 6.3; amperes, 
G 


OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT CAPACITOR INPUT TO FILTER 


TYPE 6CA4 E¢=6.3 VOLTS 

SUPPLY FREQUENCY (CPS )=60 

CAPACITOR INPUT TO FILTER: 50LLF 

TOTAL EFFECTIVE PLATE-SUPPLY IMPEOANCE 


curve} A| B|c¢ 
PER PLATE Gums 1150/2001240 


OC OUTPUT VOLTS AT INPUT TO FILTER 


OC LOAD MILLIAMPERES 


92CS—10379TI 
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Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Center Values) 


Pe cmuwerse Tr iute’ Voltage <=: 3222 Ok See Serio ee 1000 volts 
pemeeeeeieemrrent (Per Plate) 0. oe ec sc bb nce 450 mA 
AC Plate Supply Voltage (Per Plate, rms) with Capacitor Input 

ESS Se eee a0 5S he | his eS, sak 350 volts 
MME PRP OREIL  COUPTONNG gos os aos, acoiid bv cin dO a pew e die ouhe cece ces 150 mA 
Hot Switching Transient Plate Current (Per Plate) .............. 
Deen temrercmthode Voltage s/:).°. « sccen be sees ius oc oes mre ok eds ec —500 volts 
TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 
AC Plate-to-Plate Supply Voltage (rms) ...... 500 600 700 volts 
Bilter-Input:: Capacitor '...:.........2...0.00nGe 50 50 50 uF 
Total Effective Plate Supply Impedance 

le et eee se een sie ere 150 200 240 ohms 
DC Output Voltage at Input to Filter (Approx.) 

For de output current of 150 mA .......... 245 293 347 volts 


# When capacitor-input circuits are used, a maximum peak current value per plate of 1 
ampere during the initial cycles of the hot-switching transient should not be exceeded. 


6CA5 


BEAM POWER TUBE 12CA5, 25CAS 


Miniature type used in af power output stage of radio 
and television receivers. Outlines section, 5D; requires 
miniature 7-contact socket. Types 12CA5 and 25CA5 
are identical with type 6CA5 except for heater ratings. 


6CA5 12CA5 25CA5 
Heater Voltage (ac/dc) ............. 6.3 12.6 25 volts 
CROCE OUTTONG FE oso. ee u.6 sare aise oi eZ 0.6 0.3 ampere 
Heater Warm-up Time (Average) .... —_— 11 — seconds 
Heater-Cathode Voltage: 
TED Re Ng a Po oa +200 max +200 -—300 max +200 max volts 
Average value .................-. 100 max +100 —200 max 100 max volts 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


eM NRER MEMS Be PSs 15s dele ln wea din wow 0 4 o OES os oes ole eos 130 volts 
Grid-No.2 (Screen-Grid) Voltage .................c ccc ccc cc eee ees 130 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
ENERO Eo) 6) oie oct nch, waa'v se ani scons Ark dace arvnerhead waltareig alot okelapu” tebions 5 watts 
RMU, CR RARTMABTE NS, gcc. scm tb etek en ete ards of hop ates: gt Re aeeh cite Sedease eer ererets 1.4 watts 
Bulb Temperature (At hottest point) ...............c cc cece cee ee 180 °C 
TYPICAL OPERATION 

MISCO UV OATS wae... fo fl. Pee ee ee 110 125 volts 
CONTIGS GSAS SUG 2 Ie ng Re 110 125 volts 
Grid-No.1 (Control-Grid) Voltage .................. —4 —4.5 volts 
Peak AF Grid-No.1 Voltage ...................... 4 4.5 volts 
Zero-Signal Plate Current ...................000008 32 37 _mA 
Maximum-Signal Plate Current .................... 31 36 mA 
Zero-Signal Grid-No.2 Current (Approx.) .......... 3.5 4 mA 
Maximum-Signal Grid-No.2 Current (Approx.) ..... 7.5 11 mA 
Pisce sremstonce (Approx.)) 3). sic csc scccsssoeces 16000 15000 ohms 
MrMATIMOOIEOECEATIOE? ) 0. )c 5 seats 5 dom ae alle cals Sie wie eee e wale 8100 9200 umhos 
Ne MEMO os obs Shc dincg cashes acne Peed e 3500 4500 ohms 
Motel Prlarmonic’ Distortion .............cs00geues- 5 6 per cent 
Maximum-Signal Power Output .............e0.00. 1.1 1.5 watts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation ........... 6 43 A RE B ictecst Sete. Satay 0.1 megohm 
For cathode-bias operation ......... TAF ae, ee SEES AR AP ee ip 0.5 megohm 


Refer to chart at end of section. 6CA7 
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6CA7// 


EL34 POWER PENTODE 


Glass octal types used in the output stage of audio- 4 
frequency amplifiers. Maximum dimensions: over-all 
length, 4%, inches; seated height, 3% inches; diameter, 
1% inches. Tube requires octal socket. 


Heater:- Voltageums(ac/de) pas)... see eee ake ee. eos isan eee 6.3 volts 
Heatersi Current sito. tities) dtr ikl. ee Aas Brac ee ie. eons 1.5 amperes 
Peak... Heater-Cathode: Voltage . 88 occa cde s ow «pois ons thappe eels, Shakes ake: +200 max volts 
Direct Interelectrode Capacitances: 
GYIGIIN OF IUEtO eIAtOn ce a tke en ctees © Sckttre nae one mc eect 1 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 15.5 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ Mees pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


PARCEU VOI A LC ry are ee ete ree eye eG UST ETN a eee TE tne 800 volts 
Grid-No:Za(Screen-Grid) | Voltages. 407. ase ee ee ee eee oe 425 volts 
Grids NOp2 pel N DI tase eo wae eI ie COR oe ee te ae eee 8 watts 
Cathodem Gurventee tne cei Motte cee oe aoe Eien 2 TE 150 mA 
Pilate apissipatiowes cic aire ia nse te eee eee ee 25 watts 
TYPICAL OPERATION 
Plate Violtar Gye ge oi oe earn ie oe Se ee 265 volts 
Grid NOr21 WOILALEN Pe We oe lotr ee ee Ee a ae ee eee ae 250 volts 
Grid-No-l (ControieGrid)y Voltages: 27 20leaes. Saye ee —13.5 volts 
Peak ,AFe Grid-NoA> Voltages. ..écchndtld 3eid ad tee .cewoh eo barrens 12.3 volts 
Zero-sional ee late Current *. 4 oe eee ee ee 100 mA 
ZerG-Sig haiVGrasNo.2 Curren’ oye ies. ee Be, BGS 15 mA 
PUPATIS CON CUCER TACO erat in hele aN se ones oo ee ra ta Oh ee ma OR 11000 pumhos 
PlateiResistance ras week). se See. ee EO Ee ey 15000 ohms 
odds, Resistantemecte ie cys bch teas » Aes scocs bcc oe a ns oo ee. 2000 ohms 
Maximum-SignakvPower ‘Output® .... 6.1. .: cee. ee eee aes 11 watts 
TetalsHarmonic Distortion: Vi iaes es. ee. eee 10 per cent 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, for cathode-bias operation .......... 0.7 megohm 
Push-Pull Class AB, Amplifier 
MAXIMUM RATINGS (Same as for Class A: Amplifier) 
TYPICAL OPERATION (Values are for two tubes) 
Plate Sapple i Walla re: suk De ui See doe Oh 8 oe nl ia eT 450 volts 
Grid-No.2 Supply Voltage .............. ict wiped nore Bae ER 0 oceemititcs Se | 450 volts 
at hede-Biss  Poesieton | cc secs ce ae oie ie ace a a I. Selec arate y 232 ohms 
Gride No.2: Resistor 52.5, errr here er care keer ree eer 1000 ohms 
Peak AF Grid-No.1 to Grid-No.1 Voltage ....................000- 38.2 volts 
Lerorsignal,) Plates Current occe i. trksvocdensd Berea Meret tis psa toeoannenes 120 mA 
Maximum-signal.Plate Current '....6 cen a eee 143 mA 
wero-oignal.Grid-No.2> Current ~..... 20) co he eee - 20 mA 
Maximum -Signal Grid-No.2 Current ................cccecccccees 44 mA 
Effective Load Resistance (Plate-to-plate) ....................0- 6500 ohms 
Totals harmonic pDistortions .eecce ee ee e oe ee 5.1 per cent 
Maximum-Signal. “Power }Output: 4.0. ot i a een ee ee 40 watts 
6CB5 Refer to chart at end of section. 


6CB5A BEAM POWER TUBE 
Glass octal type used as horizontal-deflection ampli- 
fier in color and black-and-white television receivers. 
Outlines section, 21B; requires octal socket. 


Heater?Voltagreni(ae/ de) anh atin nacre tree EE Sore cE Oe 6.3 volts 


Heater Current whe ; i ovaae Ee Riscosth eetac he Canis sackets , 2.5 amperes 
Heater-Cathode Voltage: 
Peak) “valueretin oe ios ian ere eee ae Oe EEE Le +200 max volts 


Average: value O2k joke iceman re nh ee ee 100 max volts 
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Direct Interelectrode Capacitances (Approx.) : 


oo ts Set a0 al Ee Aerts re cr a ee ee 0.4 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 22 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 10 pF 
Class A, Amplifier 
CHARACTERISTICS 
De) NS aga al a a iD Aah 75 175 volts 
ree rae 699.806 40 NAOT 8S DEN EA 8S 150 175 volts 
Oo a hk at or een a 0 —30 volts 
Mu-Factor, Grid No.2 to Grid No.l ................ —_ 3.8 
Emre cesmeance (A pprox.)**.'".".'.. 02... — 5000 ohms 
Be SPONIOTACE Bo. moc. s) sina « eo Saeed « Lecnedouin — 8800 umhos 
TG ETO GN Bc? as: 655 Sone: ong) heh or Sade Dees wenemoread.. 460° 90 mA 
renee MOURPORG 7. FPF 2. cicecses orca teiacy o'ualele's 42e 6 mA 
Grid-No.1 Voltage (Approx.) for plate current of 1 mA a —60 volts 


¢ These values can be measured by a method involving a recurrent waveform such that the 
maximum rating of the tube will not be exceeded. 
Horizontal-Deflection Amplifier 


For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


REM IEBOPN Fin. Phy idle Lo. WoiDERIOY « ou oc ods o oda ncn chon 880 volts 
Peake -Lositive-Pulse. Plate Voltage# ....... oo cc on cce cones nun.. 6800 volts 
Peak. Negative-Pulse Plate Voltage ©... ......d.uchs:k ooseh.... 1650 - volts 
DC Grid-No.2 (Secreen-Grid) Voltage ...............ccceeec2..... 220 volts 
DC Grid-No.1 (Control-Grid) Voltage .......................... —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage .......................... 220 volts 
ROOTES ee i ene ee 850 mA 
nvetmeen warnoce” Current i583 ST IOy. tsk tsce.. lt ... Le 240 mA 
Ee Pe eRe 920) UR CL Prepon Tht sha Bt) Pd 4 watts 
TES Ee SEC a oe ooo oan Saline SIeMae Denuek See be eet AamNee Aye op 26 watts 
Bulb Temperature (At’ hottest. point)............J.0.5........00.......5 220 °C 
MAXIMUM CIRCUIT VALUE 

Grid-New-Circuit’ Resistance eres Outil bote nike cal ee: 0.47 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+A bias resistor or other means is required to protect the tube in absence of excitation. 


Refer to chart at end of section. 6CB6 


6CB6A 
6CB6A/ 
6CF6 


SHARP-CUTOFF PENTODE sce, 3cB6/3cr6, 4cB6 


Miniature types used in color and black-and-white tele- 
vision receivers as if amplifier at frequencies up to 
about 45 MHz and as rf amplifiers in vhf television 
tuners. Outlines section, 5C; requires miniature 7-con- 
tact socket. For typical operation as resistance-coupled amplifiers, refer 
to Resistance-Coupled Amplifier section. Types 3CB6, 3CB6/3CF6, and 
4CB6 are identical with type 6CB6A except for heater ratings. 


3CB6 6CB6A 
3CB6/3CF6 4CB6 6CB6A/6CF6 
Heater Voltage (ac/dc) .....%. 00.03 50.50. 3.15 4.2 6.3 volts 
HeatersGurrent?a.. >... .. eins SCL... 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Average) ........ 11 11 11 seconds 
Heater-Cathode Voltage: 4.200 4.200 
max max 
Beak yalue sata)... 4.2044 { —300 max ] —300 max 200 max volts 
Average value ........... 100 max SEES ere 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded4 
CLI NOs tOne late iy.a cho EMne hisre. . SoaeE ee Cee 0.025 max 0.015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.8, and Internal Shield .............. 6.5 6.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
Anderncrernal sShicld ak hr.. sk ke ee Be eh: ee 2 3 pF 


4 With external shield connected to cathode. 
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Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Vaiues) 


Plate. Voltawer es iscn coh Shite eee ae ee a Ree 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............. 0 volts 
Grid-No.2 (Screen-Grid) Voltage ............. ccc cece ccc ceecees See curve page 98 
Grid-No:2 4Suapply. Voltage. .89 8 ee ee ee eo ee 330 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Plate Dissipation, 7.°..524 .. 2 Gan, tee ay oe ee ee) ee re 2.3 watts 
Grid*No.2 Input: 

For grid-No.2 voltages up to 165 volts ...................2-- 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts ............ See curve page 98 
CHARACTERISTICS 
Elate Supply’ Voltage: /2.efBhe oe oc ks ck, de ee ee 125 volts 
Grid YNGISEU . SEM GOR as eRe Seats. fee ee ee ae Connected to cathode at socket 
Grid-No.2" Supply Voltage © ic62. 035. < )eae Fe teetes whee fs 125 volts 
Cathode-Bias' “Resistor 78 bo os en ee ee oe RN en Ce Ung tee 56 ohms 
Piateesistance® (Approx) 09s... . 55-22. cote tee tee eben 0.28 megohm 
TYRRSCONAUCtATICO THEI: hoon ook cb tore ee poe ee ee tees 8000 umhos 
Plate Current (o.caig. Fic tes ee Bs fe ie tebe... 13 
Grid«No.2 Current Weaken. Aniac. otestas Mele. ORD SO hs cule 6 ee 3.7 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA ........ —6.5 volts 
Grid-No.1 Voltage (Approx.) for plate current of 2.8 mA ........ —3 volts 


TYPE 6CB6A 

GRID No.3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT SOCKET. 

GRID-No2 VOLTS =125 


PLATE (Ib) OR GRID-No.2 (Ica) 
MILLIAMPERES 


) 100 200 300 400 
PLATE VOLTS 92CS-9854TI 
6CD3 Refer to type 6CG3. 
6CD6G Refer to chart at end of section. 
25CD6GB BEAM POWER TUBE 


Glass octal type used as horizontal-deflection amplifier 
in high-efficiency deflection circuits of color and black- 
and-white television receivers. Outlines section, 21B: 
requires octal socket. This type may be supplied with 
pins 1, 4, and 6 omitted. Vertical tube mounting is pre- 
ferred, but horizontal operation is permissible if pins 
No.2 and 7 are in vertical plane. Type 25CD6GB is 


identical with type 6CD6GA except for heater ratings. 5BT 
6CD6GA 25CD6GB 

Heater’. Voltage (at/ G6). pana. itt ts) ae ee eae 6.3 25 volts 
Heater Cuxrente i POR Te te ee Re a Te 2.5 0.6 amperes 
Heater Warm-up Time (Average) ................ —- 11 seconds 
Heater-Cathode Voltage: 

Peak: 'valae? 48) ROE RSI) 0 eh SR aa +200 max +200 max volts 

Average “walle. jos cick eb isn dds ceca oe 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

Grid No. by ton, Plate!) etc corde etc are tee coe a F pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 22 pF 
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Class A, Amplifier 

CHARACTERISTICS 
SR CR IEPOM YS ft. 5. solic dain oc ec vise eteeaec'e voles 60 175 volts 
Grid-No.2 (Screen-Grid) Voltage .................. 100 175 volts 
Grid-No.1 (Control-Grid) Voltage ................. 0 —30 volts 
Mu-Factor, Grid No.2 to Grid No.l ................ _— 3.9 
PE ietomicesiscance? (A pprox.) <i. cf hides vee eas cee — 7200 ohms 
PME eCUNUMOLANCOY |... 6 Mee es ce een Dee ee onc _— 7700 umhos 
BPI TOO ace le cic ces ene ce Ome. 230¢ 5.5 mA 
SER MOCUTFENbS, .:.. sd 8s, Ck US, « oh deiatlhe,n a ha Ea whe 21e 5.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

NEI NI ee ny eee ho a eo ob ob ee ay ad we _— —55 volts 


¢ This value can be measured by a method involving a recurrent waveform such that the 


maximum ratings of the tube will not be exceeded. 


Horizontal-Beflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


DU PtMIA LC MRNIGILA LC ae be sacle jul gant eur pighorcc Me kab kd eh es Ae SEA 700 volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) ........ 70008 volts 
Seam everative-Pulse Plate Voltare 2.) ....05005) 0025005 le csacidels 1500 volts 
DC Grid-No.2 (Screen-Grid) Woltage ...............cc cece ee cees 175 volts 
Peak Negative-Pulse Grid-No.1 Voltage ....................000- 700 volts 
Peake catnodenmGurrent to. elon . 38 Peele. a mea tet... eel ee. 200 mA 
PVE TRee = COtnGGe, FOUTTERE Gio iicis Sis vc nc cle ccc ceccdewbdecceeus —200 mA 
Pe MNT TRGIN ie Aa essai cuccote Goss He iahonagal ses Kised 9.6. aimiouiiw cures COA 20 watts 
RIG aINGs SRL ENDL G te rone toon nectar acm, Be ot ee ee nn bh ety ee 3 watts 
Bulb Temperature (At hottest point) ............. 0... cece ce eee 225 © 
MAXIMUM CIRCUIT VALUE 

Grid-No.-Circuit Resistance, for grid-resistor-bias operation ..... 0.47 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


= Under no circumstances should this absolute value be exceeded. 


7A bias resistor or other means is required to protect the tube in absence of excitation. 


TOOrTYPE 6CD6GA ea 
GRID-No.! VOLTS =C | eB 


wR 
600 — a a 
elvalea epee, 
wn 
500 wy tu 
eZ Sf 
400 200 a. 
ae Fae eae 
300 Za a 
= a 
= 
200 8 ws 
= B 
100 2 a 
Oo 


PLATE MILLIAMPERES (Ip) 


200 300 -400 
PLATE VOLTS 92CS-90I6T PLATE VOLTS 92CS-9017T 
Refer to chart at end of section. 6CE5 
Refer to chart at end of section. 6CF6 


6CG3 
HALF-WAVE 6CG3/6CD3 


VACUUM RECTIFIER 19CG3, 25CG3 


Duodecar type used as damper diode in horizontal- 
deflection circuits of color and black-and-white tele- 
vision receivers. Outlines section, 8F; requires duodecar 
12-contact socket. Types 19CG3 and 25CG8 are identical 


2FX with type 6CG3 except for heater ratings. 


GRID-No.2 MILLIAMPERES (Ico) 
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6CG3 
6CG3/6CD3 19CG3 25CG3 
Heater Voltage (ac/dc) ..................05- 6.3 19 


‘Héater Current) or nn olson Se eee 1.8 0.6 0.45 amperes 
Heater Warm-up Time ...................45 — 11 11 seconds 
Damper Service 
For operation in a 525-line,-30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse) Plate Voltawe#ts oo. 5 32 i ce a tow eae eae 5000 volts 
Peak Plate ‘Current “203 Ps bi ee Oe. See ee aie 2100 <F4 
Average *Plate’ Current so. er oe. Sic ee oh OOP Nae ee ee RIE ee Oe 350 vere 
Plate Dissipation piracy chisonimer “a garbvtoent “Didiiaat "eit Sita 6.5 wa 
FL Peak Oalee a ns anne ae te +300  —5000 volts 
Average value ctid olen «RIE LeRE es PESOS E EN ae +100 —900 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 700 mA .................. 25 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6CG8 Refer to chart at end of section. 


6CG8A MEDIUM-MU TRIODE— 


5CG8 SHARP-CUTOFF PENTODE 


Miniature type used as combined oscillator and mixer 
tube in color and black-and-white television receivers 
utilizing an intermediate frequency in the order of 40 
MHz. When used in an AM/FM receiver, the triode 
unit is used as an oscillator for both sections. In the 
AM section, the pentode unit is used as a high-gain 9GF 
pentode mixer; in the FM section, the pentode unit is used either as a pen- 
tode mixer or as a triode-connected mixer depending on signal-to-noise 
considerations. Outlines section, 6B; requires miniature 9-contact socket. 
Type 5CG8 is identical with type 6CG8A except for heater ratings. These 
types are electrically identical with miniature type 6X8 except for inter- 
electrode capacitances. 


5CG8 6CG8A 
FHeatert Vonage~ (ae /dedirrihootil, oot uk hc ce aR C. 4.7 6.3 volts 
Heaters Carrént psn her cree eerie i 0.6 0.45 ampere 
Heater Warm-up Time (Average) .................. 11 11 seconds 
Heater-Cathode Voltage: 
Peakvalie ioc. 2 eee ee +200 max +200 max volts 
Averages valie. ooo 0 6. oo) eo oe ih es gi ae 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded® 
Triode Unit: 
Grid: MoE late 05 7... apm neducning <~ {aes 1.5 1.5 pF 
Grid to Cathode, Heater, and Pentode Grid No.3 2 2.4 pF 
Plate to Cathode, Heater, and Pentode Grid No.3 0.5 1 pF 
Pentode Unit: 
Gtid "NGL to oP ate a iar ee ae eee 0.04 max 0.02 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, and 
GAMING, 9 hae) dagsnteii he ce tele, (Nae a 4.6 4.8 pF 
Plate to Cathode, Heater, Grid No.2, and 
Grid Nos ie) TOR. BAG. LOT ake 0.9 l.s pF 
Pentode Grid No.1 to Triode Plate .............. 0.05 max 0.04 max pF 
Pentode Plate to Triode Plate .................. 0.05 max 0.008 max pF 
Heater 'tq**Cathode”.). o< .n..5 SRB ee ee 6.5 .5e pF 


° With external shield connected to cathode, except as noted. 
¢ With external shield connected to plate. 


6CH8 Refer to chart at end of section. 
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HALF-WAVE 
VACUUM RECTIFIER 6CJ3 
Novar type used as damper tube in horizontal-deflection 
circuits of black-and-white television receivers. Out- 
lines section, 30F; requires novar 9-contact socket. 
Socket terminals 1, 8, 6, and 8 should not be used as 
tie points. This tube, like other power-handling tubes, 


should be adequately ventilated. Heater: volts (ac/ dc), 
6.3; amperes, 1.8. 


Damper Service 


VAGOM ME ee ch ene, aieh we eek 5500 volts 
SESH CEs Ee AMERC Cd wyiat’eits) ial ietesloce eceliosel eis re tig wila e's i ae ag SE 2100 mA 

SMeeR Ne aterehclane ht meme nabeferg SutiNa reer iah aha G ment tient poe 850 mA 
pease eden sir tute Meta eile! Ssl.o asians acini cin eee ete 6.5 watts 
lect arate eects nici ete ae +300 —5500 volts 
ah seh se Sey vies Vivier | NAR ETAT +100 —900 volts 


CHARACTERISTICS, Instantaneous Value 


Tube Voltage Drop for 


plate current of 700 mA .................. 25 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


HALF-WAVE 6CK3 


VACUUM RECTIFIER 12CK3, 17CK3 


Novar type used as damper tube in horizontal-deflec- 
tion circuits of black-and-white television receivers. 
Outlines section, 30B; requires novar 9-contact socket. 
Socket terminals 1, 3, 6, and 8 should not be used as 
tie points; it is recommended that socket tabs be re- 
moved to reduce the possibility of arc-over and to 
minimize leakage. This tube, like other power-hand- 
ling tubes, should be adequately ventilated. Types 
12CK3 and 17CK3 are identical with type 6CK3 except 


SHP for heater ratings. 
6CK3 12CK3 17CK3 

Heater Voltage (ac/dc) oon nd do pine os 8 stale s ole 6.3 12.6 16.8 volts 
HicalersONtrenty vie sess ect oe ‘Saving pooraibonstpes ex 1.2 0.6 0.45 amperes 
Heater Warm-up Time (Average) ............... — 11 11 seconds 
Direct Interelectrode Capacitances (Approx.) : 

Pete po aqnode and Heater oo cites ees ete ceesvewaacues 6.5 pF 

penne Eee? Ta PEG TVG FLCALCT ooo) acs a: aya ny oo sage 8x Jo,je 0, 000,01! o. 0, 9), sere 9 pF 

MERLOT MELO Cute SOCG lee euatiys, 5. thes ois be pageg sale eit ie, econ eeecedsustere.acene inceie 3 pF 


Damper Service 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) 


Peak Plate Current ... 
Average Plate Current 
Plate Dissipation ..... 


Heater-Cathode Voltage: 


Peak value ....... 


CHARACTERISTICS, INSTANTANEOUS VALUE 


Peakpinverse ‘Plate Volta gege 13. ctiit. oo isteis og ois injene levels: ore, ous ie susislawte elevauek 5200 volts 
5 RUE ST EN S. Seteacarne ibe stn he op tne ert halite Speleiete 1200 mA 
beh nM Gree RAR 5 SF RR. MRT sees sectoral hate aes ote eh Mee 250 mA 
Eee Veeco. « Bape dt ree «: « Tae w Seve s piston ce 6 6.5 watts 
ee es ee eee Le +800 —5200 volts 
ese Nahm Pea Pier AON PMOL ior a aA cick +100 —900 volts 
plate currentior so0. MA a ee aris 16 volts 


Tube Voltage Drop for 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


Refer to chart at end of section. 6CK4 
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6CL3 HALF-WAVE 


WCL3 VACUUM RECTIFIER 


Novar type used as a damper tube in horizontal-de- 
flection circuits of color and black-and-white tele- 
vision receivers. Outlines section, 30B; requires novar 
9-contact socket. Socket terminals 1, 3, 6, and 8 should 
not be used as tie points. This tube, like other power- 
handling tubes, should be adequately ventilated. Type 
12CL3 is identical with type 6CL3 except for heater 


ratings. SHP 
6CL3 12CL3 

Heater® Voltage™(ae/dey en ett ee ee eon 6.3 12.6 volts 
Heaters: Current Gysieie. see I A al A eds Ey 0.6 amperes 
Heater Warm-up Time (Average) .................. — 11 seconds 
Direct Interelectrode Capacitances: 

Plate to Gathodeiiand’ Héater ts. een ei ee ee 6.5 pF 

Cathode ‘tog Rlate sand: Heater’ (sas: os i ee een 9 pF 

Heater, to. Catnode 5 is ayspyrs ose os oO che ee 3 pF 

Damper Service 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 
Peakatnversegelate. Voltage#.) 1... en culos eee ule eh eee 5500 volts 
Peak@BRlatesCurrent. 2d... RE eee ee oe 1300 mA 
Averavet Plate’ Current ci oe ee ne ee nay ees Ds 250 mA 
Plate Dissipation: 625.024 Ge Daa eo ee Ee Se ee eas 8.5 watts 
Bulb Temperature (At hottest point) ......................00000- 220 °C 
Heater-Cathode Voltage: 

Peak uvaluencuiic td ahiicctins 1c eC ea ee +300 —5000 volts 

PVOTAEO™ VEMIO’ ee wtoktes sis ae sie o tet: he ote armor +100 900 volts 
CHARACTERISTICS, INSTANTANEOUS VALUE 
Tube Voltage Drop for plate current of 350 mA .................. 16 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6CL6 POWER PENTODE 
Miniature type used in output stage of video amplifier 
of color and black-and-white television receivers and 
as wide-band amplifier tube in industrial and labora- 
tory equipment. Outlines section, 6E; requires minia- 
ture 9-contact socket. 
Heaters Voltage s(ac/de)) (ihe ger ake eee ae cht ee octane Oe 


Hea ter” Current oe re Fre Me we deter rim ct stab onet otab hon ctiet <o oe Oe 
Peak Heater=Cathode” Voltawe 30). eee 


Direct Interelectrode Capacitances (Approx.): 


Grid No:1 to. Plate” (229k Sr eese eee. SSE SA 0.12 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 

andgInternaleShicldws.icione wits eae eee tae ae ih ae LE pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 

ands-internal; Snieldice ik tose acer es ee res 5.5. pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


Blatea Voltages Rt tite WORE se Se ye ee ce ah ie al ae 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value .............. 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ..............¢.2.20-ce0e- 300 volts 
Grid=No;2" Voltage. 20.0, carves snipe tens ere eke ce Ee Te ee 150 volts 
Grid-No.1 (Control-Grid) Voltage: 

Negative-bias value’ + oman ecco Oe ate Sere eee 50 volts 

POSitive-biase.Value ia acres ee a CL Ee 0 volts 
Plate. Dissipation si0 5 occ oe-ienn' So aon doa se es A ic ee ee 7.5 watts 
GYid-=Nou ZF EAU G3 oe aetna Be od ote Oe i cc Te eee cee ee, Cn ee aL; watts 


Bulb ‘Temperature (At. hottest. point) 468527. 4h. C7ueRt. Rt. 200 °C 
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TYPICAL OPERATION 


Cee AWS OTA I ee eR a do Bee a ee 250 volts 
RN eh cle Uc reise 5 va ahehehatetcle'e chotetain lene’ a2o eng 7s Connected to cathode at socket 
PERI EING Ce OLtR OS oc. Belton he Baten: @ odie eradin « Rane Ore ene RB) oral & 150 volts 
MART NUE CV ETSI 5c cone REARS wo 2a a) shel eBata tobe vag “ovo lapisMelto rate giaiga ate gis «7ed —3 volts 
PeakwAr Grigd-No.1 Voltage §) (0. Gece. Ache Ce es a 3 volts 
Percenionat er iate, CULPent 2 sic h« cccierecseye'~ Rp eryets biel emler "sep e ates tele ove" o 30 mA 
Meosinimim-oional late (Current ©... cc. i oo ol oe epee ee ees 31 mA 
Tero-Siprel Grid-No:2 Current)... 02 oo aan ah nk Va ees q mA 
Maximum-Signal Grid-No.2 Current .............. cece eee eee eeee Ts2 mA 
Piates Resistance GCApprox.) |... 2 ee eee ee oon ners oe Gals ow lo lee 0.09 megohm 
IP POMGOMGITCLATIC® © fic cs Pt sic sce See lS ad oc ae lel ete heme Sten eMetens S 11000 umhos 
WG eeSIStA TCE OO 5 cos Seer. he bees evs. « Gye eT EAH Sete 4G Finders (ovltens fons 7500 ohms 
Gen! HA TIOMIC® DIStOFtION ©. Feb oc. oe 5 ain tee ale tore aes ore eS ee els woah ate ore 9 8 per cent 
Maximum-Signal Power Outnut ............. 0.0. e eee eee eee 2.8 watts 
Grid-No.1 Voltage (Approx.) for plate current of 10 wA .......... —14 volts 
TYPICAL OPERATION IN MHz-BANDWIDTH VIDEO AMPLIFIER 

Pe ASA ORO wey sk eee coe b ne icnen sewers seewe 300 volts 
Ae LMT ACN RR en re. ao ccc baceuievece oie S@iau aya et oL80 3 Fl Connected to cathode at socket 
RUTHER SUD DIVE VOICALE SE boi bh aps 8h bbe oho ei ol 908 od 6 9 eg 300 volts 
Garnet aa VOIGAZO ce kicks po koe lens Sibi gala Sie Glee wren sele —2 volts 
Grid-No.1 Signal Voltage (Peak to Peak) ................-..05005- 3 volts 
Me eTE SEINE MB TC RIS CCS art ihe eee ec se oe ates Nye ete aos ettasuetan's (eplge, Male alte Mel tee teva ts 24000 ohms 
ACTIN ETL FReSIBTOTI ee ts ee ie hana, cme cea ore sib ope ate ete le oles els ea 8 0.1 megohm 
CEC ISLE ee ee eee tate by ele ee masts ariel'e eeifestaual ececte le beste ae 3900 ohms 
Fero-Signal- Pilate Current) .*%... (2/2660. ~’. antes ows eee ee a et 30 mA 
Zero-Sirnal Grid-No.2 Current ........... 0... .ccs sete ence sewer eet fi mA 
Voltage Output (Peak''to Peak) ......00 er ee ce tcc 132 volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1 Circuit Resistance: 


MOPPAXEdaDIAS Operation... <b. oe cw sie ele css wi ciesorereieyeie o: eiereeconeberaits 0.1 megohm 
For cathode-bias operation ......0 2.0... cece eee cence eeee 0.5 megohm 

As TYPE 6CL6 

ay GRID No.3 AND INTERNAL SHIELD 7) 

im CONNECTED TO CATHODE AT = 

ne SOCKET. us 

= GRID-No. 2 VOLTS=150 s 

Sa : 

ba GRID-No.! VOLTS Ecj=+2} J 

Fee = 

oF 30 = 

a < (S) 

o-4 20 

== 1o= 

a= 02 

ha o 

- a 

= oO 

a 

0 100 200 300 400 500 
PLATE VOLTS 92csS-7802TI 
Refer to chart at end of section. 6CL8 
MEDIUM-MU TRIODE— 6CL8A 


SHARP-CUTOFF TETRODE SCL8A, 19CL8A 


Miniature type used as combined vhf oscillator and 
mixer in color and black-and-white television receivers. 
Outlines section, 6B; requires miniature 9-contact 
socket. For maximum ratings as class A, amplifier, 
see type 6U8A. Types 5CL8A and 19CL8A are identi- 
cal with type 6CL8A except for heater ratings. 


5CL8A 6CL8A 19CL8A 
4, 


Heater Voltage (ac/dc) ..........:.eeeeeeeee 7 6.3 18.9 volts 
Prentereierent a... se ee reste es es 0.6 0.45 0.15 ampere 
Heater Warm-up Time (Average) ........... 11 11: 11 seconds 
Heater-Cathode Voltage: 

LED SAAT Ta oo RR i arc a A ol Pi +200 max +200 max +200 max volts 


Averavesvalue’ 22) .c ul Ske tes fel aa: 100 max 100 max 100 max volts 
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Direct Interelectrode Capacitances: Unshielded Shielded 
Triode Unit: 
Grid. .to«Platecn jctagconty. ee ee 1.8 1.8 pF 
Grid to Cathode, Tetrode Cathode, Heater, 
ands Internal-Shield 2... #29: o2. titer aoe 2.8 2.8 pF 
Plate to Cathode, Tetrode Cathode, Heater, 
and “Internal Shield 24h... BAe. eae eee 1.5 2 pF 
Tetrode Unit: 
Grids Noi PetonP late pace ee ae ee eer 0.02 max 0.01 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
and Internal jShield. i... Sc. . Seve. eere - de 5 5 pF 
Plate to Cathode, Heater, Grid No.2, 
and Internal Shicld™ 4 24 3 eee ee Z 3 pF 
Tetrode Grid No.1 to Triode Plate ............... 0.015 max 0.01 max pF 
Tetrode Plate to Triode Plate .................... 0.15 max 0.03 max pF 
Heater to Cathode (Each Unit) .................. 3 3 pF 
Class A, Amplifier 
CHARACTERISTICS Triode Unit Tetrode Unit 
Plate. SupphyjsVoltages 7 weewsere er. of ok an eee 125 125 volts 
Grid-No.2 (Screen-Grid) Voltage ................... — 125 volts 
Grid2No; Ua; Voltage a rae ae ea a ah ee —1l1 —l volt 
Amplication = actor ee eect ae ee ae 40 — 
RiateZResistances (GA pDDrOx:). 2 beer ea eee 0.005 0.2 megohm 
‘Transconductancesam. 000 Aone a ee eas ee ee 8000 6500 umhos 
Plate. Current? fis el ch gabe ns Se, Seen 14 12 mA 
Grid=No:2 Current) .6.ccan ee one ee ene eae — 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
ZOPtA. Ses FAH. Peete AR a ea —9 —9 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation ...........s.ssseccececs 0.5 0.25 megohm 
For cathode-bias operation ..................... 1 1 megohm 


6CM3 HALF-WAVE 
pear VACUUM RECTIFIER 


Novar type used as damper tube in horizintal-deflection 
circuits of color and black-and-white television receiv- 
ers. Outline section, 30B; requires novar 9-contact 
socket. Socket terminals 1, 3, 6, and 8 should not be 
used as tie points. This tube, like other power-handling 
tubes, should be adequately ventilated. Types 25CM3 


rts 25CM3 34CM3 


Heater Voltage (ac/dc) ....................- 3 25 33.5 
Heater “Currenty cc 6 jon eee ae eine 2.4 0.6 0.45 
Heater Warm-up Time (Average) .......... ~ 11 11 
Direct Interelectrode Capacitances: 
Platexto7zCathode..and .Heater” “asa ee ee 20 
Cathode to.Plate.and Heater’ 4... 4..2..55.. (3. Bea... 18 
Heaters tom athodeu nt) sco Gere cnt ern aceon ee 4 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak“ Inverse’ Plate’ Voltage? rr. Pe ek ae i PA 5500 
Peak, PlatetCurrent 38). bap: RBIS. Soe Fo BRIS. ews. ae 1700 
Average’ Plate Currentt sy). at cae 2 ee er ee ah eg ee 400 
Plate Dissipation rrr $27 Ss SSE IE Fe a, I Ge Aer a TE 2h i IP 
Heater-Cathode Voltage: 
Peak: valerate) cme ig te ee cae) CS Rel egy +300 —5500 
BVCT AOE VET R ee EIN one oo ho Rs enh SEE Oe +100 —900 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 350 mA .................. 10 


SHP 
and 34CM8 are identical with type 6CM8 except for heater ratings. 


volts 
amperes 
seconds 


volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
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BEAM POWER TUBE 6CM6 


Miniature type used as vertical-deflection amplifier 
in color and black-and-white television receivers and as 
audio power amplifier in radio and television re- 
ceivers. Outlines section, 6E; requires miniature 9-con- 
tact socket. For typical operation and maximum circuit 
values as class Ai amplifier, refer to type 6V6GTA. 
For curves of average plate characteristics, refer to 
type 6AQ5A. 


AOU LCHMO LEAS On (ACY AC). 3.25 dU sae 2 os syareteueneuayaracite leloretaneberabenere Sat orat state 6.3 volts 
Bich yeas’ (QUPAREYNED 1, Same ge cose 5 SRC e eee eee er eae oan eon nme ere Ome, SS er 0.45 ampere 
Heater-Cathode Voltage: 
A eT CMMI. SUTIN T 2 x clas cp ane ctenoeanes oan o arotatwWisherereyeyeicranstatb’s +200 max volts 
Ire QL ee Se SP ee eee ee ee er rs eee ee 100 max volts 
Direct Interelectrode Capacitances: 
Conidae NOsltOnse late (iy ster ce. sche I es See since cae eas 0.7 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 8 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 8.5 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


EMRE se Mer eh RIND oY) de ada vege nodenspenseameseteboree epedetesensiial' spas 315 volts 
Grid-No.2 (Sereen-Grid) Voltage ..............- cece eee ccc ee eees 285 volts 
AEC) ASS EI ETO TUM oo ooo csiscn or Aet Meo vo vel siie ous pe Rabbotededernine yolteboma Manatee tore ps robebe eae oto 12 watts 
AG aa eA as OMMPTAEA PAS GMT oc = 2 5 stove Se sg ins o.0.s "ye reneriomenapleteitesabamabenrailetetesedohe Mohs lia tensnans tall 2 watts 
CHARACTERISTICS (Triode Connected) 
TErecyes WCE ATED 1 0 a oe Re PRE OS PSS AB 250 volts 
Grease CNM OTERO lec aco ais SS Sal yw DUE RRs wibae eral aise DEM eas = —12.5 volts 
PASTE RCA TION MLE CLOTIME G5 os Gil ie hese. Sade Owl erelier a wo musica URED oe 9.8 
iPaatemiresistance c(ADDIOX.) ark. oes enw ee ln ates ni toate els Js wie “e's buaWele estes 1960 ohms 
| AMERSSCySC ON TPECE Vey” SS ana ee aa eo ge SR RE Si or 5000 umhos 
ELA AT OMG TIT V ONT EEA 5 edo STE oho oih sae thos to agle Pos a pope's Mee to ashe ons oI ae 49.5 =m A. 
| Grid-No.1 Voltage (Approx.) for plate current of 0.5 mA ........ —37 volts 


Vertical-Deflection Amplifier 
| For operation in a 525-line, 30-frame system 
| Triode Pentode 


MAXIMUM RATINGS (Design-Center Values) Connection® Connection 
Cr tinteaVoltare. 6. WA. RAR A hick obi Abie wie’ she wis 315 315 volts 
Peak Positive-Pulse Plate Voltage# (Absolute 
EIEN) Pee AGE Se ooo cae ce Sac ee oe Esai trees ial hal seees 20004 20004 volts 
DC Grid-No.2 (Screen-Grid) Voltage ............... — 285 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage 250 250 volts 
le Peaks @atnoderCarrentan 2). ckcseocd Seoscncieus Steet ss he eer 120 120 mA 
ime cAverage Cathode; Current) 2.6.06 6. bs oe ee we le es 40 40 mA 
PP latemDissiwaAtiony .%.. sic ie ls OS ol Re pe MIS es 9 8 watts 
eG TICS INGE MIG TULG Tk Fs re Ban ot ey NUE Te 5 sce llopene — 1.75 watts 


_ MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance, for cathode-bias 
ODCLERION ini the dece Sei Hey ee POs 5 Ciialaiel eRe 2.2 Dee, megohms 


_ © Grid No.2 connected to plate. 

# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
| 4 Under no circumstances should this absolute value be exceeded. 

| 


| 6CM7 
| | MEDIUM-MU DUAL TRIODE sCM7 


Miniature type used as combined vertical-deflection os- 
cillator and vertical-defiection amplifier in black-and- 
white television receivers. Unit No.1 is used as a 
conventional blocking oscillator in vertical-deflection 
circuits, and unit No.2 as a vertical-deflection ampli- 
fier. Outlines section, 6E; requires miniature 9-contact 
socket. Types 8CM7 is identical with type 6CM7 except 
for heater ratings. 
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6CM7 8CM7 

Heater Voltage (ac/de) |... . ose SN. ORR eke. . 6.3 8.4 volts 
Heater" Current 2.0... ..02..0.0e eet. Lee 0.6 0.45 ampere 
Heater Warm-up Time (Average) .................. 11 11 seconds 
Heater-Cathode Voltage: 

Pebble yahien 33) abi o.d AG wr ae eels . +200 max +200 max volts 

PNOCTORC GRU Book oc BE cess ahs «oes hehec tea as 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No.l Unit No.2 

Grid: to Platet®:, <5 iV St 9 PPI IOe SOTGE 3.8 3 pF 

Grid to Cathode and Heater .................... 2 3.5 pF 

Plate to Cathode and Heater ................... 0.5 0.4 pF 

Class A, Amplifier 
CHARACTERISTICS Unit No.l Unit No.2 
Ser VOM CO Street ara rin) 8 ee eee Se EI re 200 250 volts 
CA Volta ber re ere eet, Sed. | Larter siaie Wen em an aie —T —8 volts 
Simplification Factor... 75. .ipes ous 21 18 
Plate“ Resistance (Approx.) ........................ 10500 4100 ohms 
REARR COTA EER de OM bi oe we te 2000 4400 umhos 
Plaka pOurren tage nei goin oie ueted smancdes LR 5 20 mA. 
Plate Current for grid voltage of —10 volts ....... 1 a mA 
Grid Voltage (Approx.) for plate current of 10 LA —14 = volts 
Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 

MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
Ite late. Vole mee. 6) ie) aceite See pee ne 550 550 volts 
Peak Positive-Pulse Plate Voltage# ................. = 2200 volts 
Peak Negative-Pulse Grid Voltage .................. 220 220 volts 
Epa, Cathode Currene i cgi ee ede 17 a mA 
Average’ Cathode” Current |..5::.52).2 75:23 0 17 22 mA 
Plate “Dissipation: perenne hoes oR 1.45 6 watts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 

For fixed-bias;.operation ....................-... ee 1 megohms 

For cathode-bias operation ..................... 22, 2.5 megohms 

For grid-resistor-bias operation ................. yee vo megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


TYPE 6CM7 
UNIT No. 2 
IT No. | GROUNDED 


TYPE 6CM7 
UNIT No.l 


= LAL] | li) 
| WYN) 


PLATE MILLIAMPERES 
oO 


YO 


NS 


O 100 200 300 400 500 600 700 fe) 100 200 300 400 500 600 700 
PLATE VOLTS 92CS-8615T PLATE VOLTS 92CS-86I7T 
6CM8 Refer to chart at end of section. 
6CN7 TWIN DIODE— 


8CN7 HIGH-MU TRIODE 


Miniature type used as combined horizontal phase de-. 
tector and reactance tube in color and black-and-white 
television receivers. The triode unit is used in sync- 
separator, sync-amplifier, or audio amplifier circuits. 
Outlines section, 6B; requires miniature 9-contact 
socket. For typical operation of triode unit as resist- 
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ance-coupled amplifier, refer to Resistance-Coupled Amplifier section. Type 
8CN7 is identical with type 6CN7 except for heater ratings. 


Heater Voltage (ac/dc): 6CN7 8CN7 
Geant os 0) oa Se es tee ee eee ee 6.3 8.4 volts 
Settee es I ee oe aan a) oie & 06s. ieus’ OG S01 020, 6) Se S's 3.15 4.2 volts 
Heater Current: 
ee aN. i i... «thee Mote hers Seis bhai lertateae ¢ 0.3 0.225 ampere 
TERRELL, ~ > Se See Sa cee een ere en 0.6 0.45 ampere 
Heater Warm-up Time (Average) ...............+-- 11 11 seconds 
Heater-Cathode Voltage: 
JES ogre es 2 Sie ee ieee en Mee, Se +200 max +200 max volts 
TOY ADOOOVEIUIC Cs cn okie cvs oo) tied = DUMAMIES » anererenaler er 100 max 100 max volts 


Direct Interelectrode Capacitances : 
Triode Unit: 
railroad <9, Ry 5 eI ee er acre ea 1.8 
Grid to Cathode and Heater ............. 2. cece eee eee eee 1.5 pF 
PeIate tO _CAtTNOGE ANG FLEATCT oo ooo oieie cere ioe re rene ropenese tens oisitete reretenels 0.5 
Diode Units: 
Diode-No.1 Plate to Cathode of Diodes No.1 and No. 2, 


Heater, and/Internal Shield .... 2.1... eee eee 3.6 pF 
Diode-No.2 Plate to Cathode of Diodes No.1 and No. 2, 

Heater, and Internal Shield ............... see eee eee aee 3.6 pF 

Triode Grid to Either Diode Plate ............... 2. cee cence eens 0.006 pF 


Triode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


PLE MPNVIOIER SM en re ee a a ois coseiar oso ier wlellnyel else ie eles @ slong grate iene sei 330 volts 

Grid Voltage, Positive-bias value ............ 5. cece eee eee ee eens 0 volts 
Me IME ANISS ING EIOT § SS ac hes he Hoe oa oe AE MOMe ORI A oe 1.1 watt 

CHARACTERISTICS 

PALO MRVOILA MCU er isso 6.5 a tise sred bers a Oa Lee ae dete 100 250 volts 

RTE TCVOUTA I CUE rs ge. ws, Mitions aia» sp sacyendis acta e ehs ebs"s s —l —3 volts 

FAINDIGCAUIONSEACLOL oo cc ce hewn es dese s 70 70 

Plate Resistance (Approx.) ............0. 000s eens 54000 58000 ohms 

PETANSCONGUCTANCE. fcc cco 5 ios e Gene vetoes Ph persge Mae adie 1300 1200 pmhos 

BAR ay (CRAPS ENT 17h, SSM ER a seg ae gr 0.8 1 mA 


Diode Units 
MAXIMUM RATINGS (Design-Maximum Values) 


Pilate Current (ach Unit) 2. eee era ee dew a eee ene 5.5 mA 
HALF-WAVE 
VACUUM RECTIFIER 6CQ4 
KG) Octal type used as damper tube in horizontal-defiection 
circuits of black-and-white television receivers .Out- 


lines section, 13G; requires octal socket. Socket ter- 
& ee GF minals 1, 2, 4, and 6 should not be used as tie points. 


3) This tube, like other power-handling tubes, should be 
H adequately ventilated. Heater: volts (ac/dc), 6.3; am- 
4CG peres, 1.6. 


Damper Service 
For operation in a 525-line, 30-frame system 


| MAXIMUM RATINGS (Design-Maximum Values) 


imPecakeinversen plate Current 9.0. «6.65 eee ee oe es eee se aoc poe eiauene 5500 volts 
PcHicmt i atemGUrrente.. ca cit sible c bactos Ve ea Ss . Deite e 1200 mA 
PA Wera@ave hte MOUTTONL yh. ca ee ee nee ne eg ee nen nes 190 mA 
re EPs eo lisieacs 6 sw inslcye deine So "apeyepegsises ssa tieasgeisie ok» 68/4 = foe 6.5 watts 
| Heater-Cathode Voltage: 
Perley LLG PRE te 5 5. 55.5 ots Gta oda a itthn AS RCE SS Me +300 —5500 volts 
PV CEADOMAVEILIG™ («5 5. cee Oe Me Foe ete es ode oes ee ein ete +100 —900 volts 


CHARACTERISTICS, Instantaneous Value 


Tube Voltage Drop for plate current of 250 mA .................. 25 volts 


| # Pulse duration must not exceed 15% of a horizontal cycle (10 microseconds). 
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6CQ8 MEDIUM-MU TRIODE— 
Sos SHARP-CUTOFF TETRODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The tetrode unit is used 
as a mixer, video if amplifier, or sound if amplifier S2tRG Yl (7) Is 
tube. The triode unit is used in vhf oscillator, phase- 


splitter, sync-clipper, sync-separator, and rf amplifier Cird Or 
circuits. Outlines section, 6B; requires miniature 9- 
contact socket. Type 5CQ8 is identical with type 6CQ8 PT Gr 
except for heater ratings. 9GE 
5CQ8 6CQ8 
Heater Voltage ac/dc). iter oet ee ee 4.7 6.3 volts 
POR Or CUreent Boer ee oi hea, eo eR 0.6 0.45 ampere 
Heater Warm-up Time (Average) .................. 11 11 seconds 
Heater-Cathode Voltage: 
Weil Wale Oe kt eel ee ee ee ees at +200 max +200 max volts 
Average value -......7. 8 004. De. Tale. teen: 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded= 
Triode Unit: 
Grid'to! Plate). 23... mete ee ee eo 1.8 1.8 pF 
Grid to Cathode and Heater .:.................. reey| 2.7 pF 
Plate to Cathode and Heater .................. 0.4 12 pF 
Tetrode Unit: 
Grid ING. Loto" Pigtee 2 i har cre severe etl 0.019 max 0.015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2 
and Internal Shield ($0373 30 Se bee 5 5 pF 
Plate to Cathode, Heater, Grid No.2, 
and’ Internal’ Shield ° v.00 yes ey7 20 F oe 2.5 3.3 pF 
Tetrode Plate to Triode Plate .................... 0.07 max 0.01 max pF 
Heater to Cathode (Each Unit) .................. 3 3t pF 


* With external shield connected to cathode of unit under test. 
t With external shield connected to ground. 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Tetrode Unit 
Piste, Vollage 0... : <5 toca ee eee 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 330 volts 
Grid-No.2 | Voltagegtr 320. Fe mute eet ke a See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate Dissipation: (0.23223 ii es Re 3.1 3.2 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts .......... —- 0.7 watt 

For grid-No.2 voltages between 165 and 330 volts See curve page 98 
Grid Empae 2. speek becca cee ee en ee Wane 0.55 — watt 
CHARACTERISTICS 
Piate:Supply§ Voltages i hiewa tae 2 sad tap titaeere. ae oh. 125 125 volts 
Gria-No.2" Supply Voltage... ook — 125 volts 
Grid-No.t Voltage x iC8, L009), . Pats | aes — —l volts 
Cathode-Bias Resistor’... «0,2. dein. fstosusios «i. Joan 0. 56 —_ ohms 
Aniplinecation “vattor .. tat he ee 40 — 
Plate Resistance (Approx.) ........................ 5000 140000 ohms 
Transconductimees 3 28 hited hah Sit Sorted 8000 5800 umhos 
Pilite Citrent 7. to. et ee ee ee 15 12 mA 
GridsNo:2"Carrentint apace ee a os ee — 4.2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

100 BA TM es ee, ee, Tat —T —T volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-biag operation: 5: ..6.0. 33) uk 0.5 0.25 megohm 

For cathode-bias operation .................... 1 1 megohm 

6CR6 DIODE— 
12CR6 REMOTE-CUTOFF PENTODE 


Miniature type used as combined detector and audio 
amplifier in automobile and ac-operated radio re- 
ceivers. The diode unit is used as an AM detector, and 
the pentode unit as an automatic-volume-controlled 
* audio amplifier. Outlines section, 5C ; requires miniature 
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7-contact socket. Type 12CR6 is identical with type 6CR6 except for heater 
ratings. 


6CR6 12CR6 


Heater Voltare (ac/dc) ....... Gt Bade een ieee 6.3 12.6 volts 
igsee PU MPOE CATE a. es si saios dienste seis So Cae to sere ein 88 0.3 0.15 ampere 
Peak Heater-Cathode Voltage ..................245- +100 max +100 max volts 


Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


eatbet EMME CPPCC MM nt Parsi. oe alfel ec pucuss Ges shel 2 eplemeniolsiey dee’ old bile. ete 300 volts 
Grid-No.2 (Screen-Grid) Voltage .............-.: eee eee eee ee eee See curve page 98 
Grane No ecEsunpiy Voltage 22.02... Sci Gihigo gens SMe a bow athlon lois 300 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ........-..... 0 volts 
Celera ‘SY SEVTURtHi Tl 91S incline ieee: deeltliea? Seine ree inn He aei iy aMINNI RD Larter or 2.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts ...............e see eeeee 0.3 watt 

For grid-No.2 voltages between 150 and 300 volts ............. See curve page 98 
CHARACTERISTICS 
SP aN OLLI ONE Fis oc oe oc ns ek a ce cee ee ce aeaee diane atlas 250 volts 
Saree MATTE AEF es 8 chk icin sib a Sim wlew wie Sis ole pic oboe ees in mie 96 sels Stalls 100 volts 
PEIN I ITAD ES. FG. | AOE DRIEES © oo cre cis tis wele ote) oie ee oie oe dle wie HRS —2 volts 
Plate Resistance CApprox.) 2.65 ce ee eee lie enone 0.8 megohm 
SE aA RT TLOE TICE NSE: ate SOS SE iccicce b Gis ee cie vce e see re eewger wee 2200 umhos 
i oer On TR Bt SSRIS cdo ka Gee ew a ele Slee eee Rae eee es 9.6 mA 
rid Nae aCurrent is. ¢ ee st es FS OR ALE - F Sota ys F PGSM SE tate 2.6 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 10 wmhos —32 volts 


MAXIMUM CIRCUIT VALUES 


- Grid-No.1-Circuit Resistance: 


Porufixed-bias operation i) oso Senos eee ce ce tet eee ee 0.25 megohm 
For cathode-bias operation ............ 0... cece eee tere eeees 1 megohm 


Diode Unit 


MAXIMUM RATINGS (Design-Center Values) 
tater eran Girone seh seer, . cha ie’. LAS Geol. ME hte 22h. fea a 1 mA 


6CS6 


PENTAGRID AMPLIFIER 3CS6, 4CS6, 12CS6 


Miniature type used as a gated amplifier in color and 
black-and-white television receivers. In such service, 
it may be used as a combined sync separator and sync 
clipper. Outlines section, 5C; requires miniature 7- 
contact socket. Types 3CS6, 4CS6, and 12CS6 are iden- 


7CH tical with type 6CS6 except for heater ratings. 
3CS6 4CS6 6CS6 12CS6 
Heater Voltage (ac/dc) .............. 3.15 4.2 6.3 12.6 volts 
Heater Gurrent Git..... 6.8. Wee weaes 0.6 0.45 0.3 0.15 ampere 
Heater Warm-up Time (Average) .... 11 11 ‘ 11 — seconds 
Heater-Cathode Voltage: 
Peal “goalie Babs s.. o - sini Poise 2 wiezets +200 max +200 max +200 max +200max volts 
MAVOFAGe -VAlUGIS.. 5... sGiese ees cess 100 max 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) 
“eee vil USpail (re, 02) 8 eg ei ene Press iro ged ore ae ss Le 0.07 max pF 
Gridena:s toeblate .. .Mies... 380. eam. oe. be ERPS ooPee Sie: 0.36 max pF 
Grid@Nio LatOMGridsINO.S on 665 sas faats OM Ee he ees ogee igh sank 0.22 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
Grid No.4, and Grid No.5 ...... 0... ee teen 5.5 pF 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, 
Grid No.4, and Grid No.5 .... 2.12... sees eee e ne cee ee te nees 7 pF 
Plate to Cathode, Heater, Grid No.1, Grid No.2, Grid No.3, 
Grid No.4, and Grid No.5 ........ 2: cece eee eee ttre tenes 7.5 pF 
| Class A, Amplifier 
! CHARACTERISTICS 
NPRM CGS licks s p.lcaathe ss ve tiple ects ene o's Hints sieves 6 100 100 volts 
Grids-No.2-and-No:4 Voltage ...... 2.2.8.0. ce ceee eee 30 30 volts 
Geet NM UNE Se foi io eee chau cae we aipn Vahey gos sieanei aie one —1 0 volt 
Pring eEVOUARE whe c cee ess cae ee obese steele ewe 0 —1 volt 
Plate Resistance (Approx.) .........-.+eeeeeeeeeeee 0.7 1 megohm 
Grid-No.3-to-Plate Transconductance ............... 1500 = umhos 
Grid-No.1-to-Plate Transconductance ............... a 1100 umhos 
Pintet Currente eee. ee wri. tees aes sheesh ese ee ss 0.8 1 mA 
Grids-No.2-and-No.-4 Current ............0.eeecenes 5.5 1.3 mA 
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Gold Nea Voltage (Approx.) for plate current of 
0 


DO GANT ROR RAE Ge ie swine REE Ce ee —2.2 oe volts 

Grid-No.1 Voltage (Approx.) for plate current of 
1D ea. ag OO MR NEN dyes GN only nha AA ods — —2.5 volts 
Gated Amplifier Service 

MAXIMUM RATINGS (Design-Center Values) 
Plate: Voltage) V4) t...more Re hie aoe ee, te ere 300 volts 
Grids-No.2-and-No.4 Supply Voltage ...................00-00-- 200. 300 volts 
Grids-No.2-and-No.4@ Voltage... «5 6. ok nns ose ee ae See curve page 98 
Cathode’ Current (AP Vee AY ae RET... eee 14 mA 
Biste ‘Dissipation wag .. caste yen ve Ri: Gieaaetons 5 “aden pay oe oil 1 watt 
Grids-No.2-and-No.4 Input: 

For grids-No.2-and-No.4 voltages up to 150 volts .............. 1 watt 

For grids-No.2-and-No.4 voltages between 150 and 300 volts ... See curve page 98 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuig§ jResistance™ 22... 056 onc cv voce eaten ake 0.47 megohm 
Grid-Noi3-Cirouily Resistance | ii5<. <2: cut8so BOR tinn, WE tee Zee megohms 


6CS7 


8CS7 MEDIUM-MU DUAL TRIODE 


Miniature type used as combined vertical-deflection os- 
cillator and vertical-deflection amplifier in television 
receivers. Unit No.1 is used as a conventional block- 


ing oscillator in vertical-deflection circuits, and unit SEF 


No.2 as a vertical-deflection amplifier. Outline section, 


ture 9-contact socket. Type 8CS7 is identical with type 6CS7 except for 


heater ratings. 


6CS7 8CS7 

Heater "Voltage %(ac/de) . 22... «ote Lee. 6.3 8.4 
Heater ‘Current ta. 4. (he ninn. SEUSS SELES Bose © 0.6 0.45 
Heater Warm-up Time (Average) .................. 11 1l 
Heater-Cathode Voltage: 

Pea Es: VRINO wate sah nn Pe tis WR EET ee +200 max +200 max 

Average Value nicest ie . ee eee | CE 100 max 100 max 
Direct Interelectrode Capacitances (Approx.) : Unit No.l Unit No.2 

COPIGE LOMA IOL © 0 no Seth iy aOR ae wk oo, ce cei 2.6 2.6 

Grid to Cathode and Heater .................... 1.8 3 

Plate to Cathode and Heater .................... 0.5 0.5 

Class A, Amplifier 
Unit No.1 Unit No.2 

CHARACTERISTICS Oscillator Amplifier 
Plate olase ate ii cece cp pM Sica. 250 250 
GuidsVoltaredinmeae 055... oF. 5 Bei, ba —8.5 —10.5 
Amplification Pactor io. 00. ie es ce oe ile 15.5 
Plate Resistance: (Approx.) = ...069¢5 $2002. hs) OR .. 7700 3450 
Teansconductance. 2,801... See Gehan SL... 2200 4500 
Pilate Corrente ino) oa eens see oe. (oa 10.5 19 
Plate Current for grid voltage of —16 volts ........ —— oS 
Grid Voltage (Approx.) for plate current of 10 LA —24 — 
Grid Voltage (Approx.) for plate current of 50 LA —~ —22 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.l Unit No.2 


MAXIMUM RATINGS (Design-Center Values) Oscillator Amplifier 
DG Plate gyioktazet. ..i te: iano eke Ge ee 500 500 
Peak Positive-Pulse Plate Voltage# (Absolute 

BXIM Gt) eg es 61 ate A hee hae 8 oe ake aS ak — 22004 
Peak Negative-Pulse Grid Voltage .................. 400 250 
Peak Cathode, Crrrent os) se oo) sales yee nee 70 105 
Average Cathodes Current 9s) ..00 520 ee Pe 20 30 
Plate! Dissipationgi it tet te. a a oh lee 1.25 6.5 
MAXIMUM CIRCUIT VALUES nie 
Grid-Circuit Resistance: ..).: HOM <., sa2s cstcawaduncae. pany 2.2 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
4 Under no circumstances should this absolute value be exceeded. 


volts 
ampere 
seconds 


megohms 
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HALF-WAVE 6CT3 
VACUUM RECTIFIER ee 


Miniature type used as damper tube in horizontal- 
deflection circuits of black-and-white and small-screen 
color television receivers. Outlines section, 6H; requires 
miniature 9-contact socket. Socket terminals 1, 3, 7, 
and 8 should not be used as tie points for external- 
circuit components. This tube, like other power-handling 


tubes, should be adequately ventilated. Type 17CT3 is identical with type 
6CT3 except for heater ratings. 


6CT3 17CT3 

Reerrer VTtOe (RCAC) | oo. ee ve lee wees seems 6.3 16.8 volts 
HeatermGurrent Wal cit) bab flo tite sae Glee ete Sida 1.2 0.45 amperes 
Heater Warm-up Time (Average) ................-.. — 11 seconds 
Direct Interelectrode Capacitances (Approx.) : 

Plate to Cathode and Heater .............. cece eee cee eee 12 pF 

Cathode to Plate and Heater ............... 0... cc cece eee eee 9.5 pF 

HenterietOmGRtnode ny oii rr.d see eat oe bos wie os ak esse ess 20 8 be © © 2.8 pF 

Damper Service 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 
Peak inverse Plate. Voltage# .20'5 5 iif Gk Es SRT he. NOL 5000 volts 
ees TET OR NOUIETOTICN oS 6 oa cae 5 cane wots perc iy #18 2b organs fe Syehieleigiemere 1200 mA 
(NVeracemrintecCurrent 2% 2... c cet eect ee eee wee ne eee were an es 250 mA 
COME ISS TISOLOME es cate na Roche «32 EES 6 aT chs oie aE Ee eles bi 4.75 watts 
Heater-Cathode Voltage: 

PEG UIG Ee Troi e cc Sinise nee cs ccerahene sere leetenscovere’s +300 —5000 volts 

ARS N ae REPEAL ELDEST Re N Sc 5 cost 54 es cis Nazslecaitetensh erin teers be aiteelatens +100 —900 volts 
Bulb Temperature (At hottest point) ................ 5 eee eee ees 220 ° 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 350 mA .................. 16 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6CU5 


12CU5/12C5, 17CUS5, 
17CU5/17C5 


Miniature type used in the audio output stage of tele- 
vision receivers. Outlines section, 5D; requires minia- 
ture 7-contact socket. Types 12CU5/12C5, 17CU5, and 
17CU5/17C5 are identical with type 6CU5 except for 
heater ratings. 


BEAM POWER TUBE 


17CU5 
17CU5/ 
6CU5 12CU5/12C5 17C5 
Heater Voltage (ac/dc) ............+eeeeeeeee 6.3 12.6 16.8 volts 
Pen tery OUuPPeUG aii sis. 6 coe obese cele «a plete de2 0.6 0.45 ampere 
Heater Warm-up Time (Average) ........... — 11 11 seconds 
Heater-Cathode Voltage: 
RACE ATI tt fee bi scotia, 2 a Sep eo dis © ope +200 max +200 max +200 max volts 
DRT eR Ore NTIS hag ou is 2 euikes «a ws es sed eves 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.): 
att o PIALE fs tk oe en true ale ps Pde no leieas aie wa Slee eis 0.6 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 1 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........... 8.5 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Teappeyer Gre Fer cp aie aT IOC (52 ed A Rr GERBER et cae A PC tie 150 volts 
Grid-No.2 (Screen-Grid) Voltage .............- seen eee eee reece 130 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............. 0 volts 
Se PIM TI OSE oon. wc vied a oS ci ke net eee Meee bef ele cnr egenes 7 watts 
CASTS PINUIE tos nes sso iaip. ov i o> 96 chat pe ele READ A GURHRNS MAR AUOLS « Gee talep pets 1.4 watts 
Bulb Temperature (At hottest point) ..........-.--++--+-+++-e- 220 e 
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TYPICAL OPERATION 


Plate Sy oltave tina. -c Bananas 3 ces a. Re ee 120 volts 
Grids Nome ay Grea eran cs ek np chris aes eee eae Ek ee 110 volts 
Grid-NoaP Wola ge 05 oie 8 obs cee os RO ET a ee —8 volts 
Peak AF Grid-Noil: Voltage .. . 9ieehg erie eet eee 8 volts 
ZLero-Signal Plate: Current, ..... ¢7 fe. eet PRES AS os 49 mA 
Maximum-Signal: Plate-Current. 26. - son - fancies + eerewd « oerene on 50 mA 
Zero-Signal’ Grid-NO,.2. CUITEnt a ee ee eee 4 mA 
Maximum-Signal Grid-No.2 Current ................ 00-0 ce cece 8.5 mA 
Plate, Resistance .C Approx. ye e294 oct y. 1 4.t,siiciea tates eu oes Se ain 10000 ohms 
‘Pans eCOnGuCtanCe” oo. Coie ee oe es ee ey en eee 7500 umhos 
Load} Resistance 158). fa Ge: . 2228s . Saas. OR ae 2500 ohms 
Dotal Harmonic’ Distortonact «<5. #60 gut, dase. tee beeen 10 per cent 
Maximum-signal “Power Output, "2 ae ee eee 2.3 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Pog tixed-bigs Operation. 5 ss own cw oe ee 0.1 megohm 

For cathode-bias operation: (22.2604 “Oia ls oe on ae ee 0.5 megohm 

6CU6 Refer to type 6BQ6GTB/6CU6. 
6CU8 MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The pentode unit is used 
as an if amplifier, video amplifier, age amplifier, and 
reactance tube. The triode unit is used in low-fre- 
quency oscillator, sync-separator, sync-clipper, and 
phase-splitter circuits. Outlines section, 6B; requires 
miniature 9-contact socket. 


Heater  Voltave. i(ne/de ie sated og 5/2:3. fi eins J 
Heater* Carrentt 0G) 4 2.026 sal dod Lib ch! 12h ce eee Baa 


Direct Interelectrode Capacitances: 
Triode Unit: 
Grigio Ratan oe. SPEER RE SO Be 


Grids No sytem late: 0) 6: a) 08 te Sannin a a i Ce 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, Triode 
Cathode, ‘and “Internal Shield *,. .-., 0. 3 Oe 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit 
Plate® Voltage \a paces © Tee 2 nth, SOM Ly 330 
Grid-No,2*Sapply Voltage: (hPa oe Oe — 
Grid-No.2 (Screen-Grid) Voltage .................. — 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 
BistewDissipation£ £475, OR ee eee 2.8 


Pjate: Supply “VWeltage lnde: oeitegeet LA bee be. o> 125 
Grid-No.2-Supply* Voltage 5.422200. 2218. Poe, et — 
Grid-No:L ysVoltageis Jr SP te 2 RO, OE ee —l 
Cathode-Bias"Résistgwe) oo ons ©. oc sp eee eee A. eee — 
Aniphheation PPactowrtens oa ven rete feeeee 24 
Plate’ Resistanee™ (Approx.) «i265 6s 55654 o MI. 4100 
Transconductance ......, Po Sco ARM NATED ie STR ONL Nps Br a 5800 
Rlate.¢ Caren ty Qa te Aue 2c Sipe oe) ave eis bale ug 
Plate Current for grid-No.1 voltage of —8 volts — 
Grid-No:2* Carrent= eG) Bes, ) See vere ae — 
Grid-No.1 Voltage (Approx.) for plate current of 

PAU 7, SEMIS, Santee aR GPR" RANE Ng NE ey Eaiees ae a Bde ee —19 


6.3 volts 
0.45 ampere 
+200 max volts 
100 max volts 
1.6 pF 
1.9 pF 
1.6 pF 
0.025 max pF 
tl pF 

2.4 pF 
0.03 max pF 
0.07 max pF 


Pentode Unit 


330 volts 
330 volts 
See curve page 98 
0 volts 
23 watts 
0.55 watt 
See curve page 98 
125 volts 
125 volts 
aaa volts 
56 ohms 
170000 ohms 
7800 umhos 
12 mA 
—1.6 mA 
3:8 mA 
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6CWw4 


HIGH-MU TRIODE 2Cw4, 13CW4 


Nuvistor type used as a grounded-cathode, neutralized 
rf amplifier in vhf tuners of color and black-and- 
white television and FM receivers. Outlines section, 
INDEX=LARGE LUG 1; requires nuvistor socket. Types 2CW4 and 13CW4 


@= PIN CUT OFF : : , : 
12AQ are identical with type 6CW4 except for heater ratings. 
2CWw4 6CW4 13CW4 
Heater Voltage (ac/dc) ...............0.0-- ZN 6.3 13.5 volts 
Heatemcurrent.... 6... 20... $e. . ated 0.45 0.135 0.06 ampere 
Heater Warm-up Time (Average) .......... 8 — —_— seconds 
Peak Heater-Cathode Voltage .............. +100 max +100 max +100 max  ~volts 
Direct Interelectrode Capacitances (Approx.) ............eeeseeee 
RCT MLC Mee ee ere ne ortace oeaayer ser eteyeral sts estty @teete eel one 0.92 pF 
Grids to. Cathode’ Heater,, and’ Shell 2... 0... ee we ee eee 4.3 pF 
Plate to -Gathode, Heater, and Shell ...././2...........--.-- 1.8 pF 
Rule CUT OM OA CROUCH es ace ote coor e wd ace tone eae ew) or sicsis wr staat Matet oiielalien» 0.18 pF 
lea Corte Ct OCG oe tiie he isatcerie teen oar onNe obese weirs, le lat Resa stataniel sls 1.6 pF 


Ciass A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 


IALEMSU Dye VOltAL eH Le aha each ores fen olal olin orien es wliel ere aha! ae wish og siclioie 300° volts 
iDieana Wie i yege Ss Co Sa es ye eee Ca eee 135 volts 
Grid Voltage: 

Werative-biase Value (i... me ccc ceieiiis tote cleus asi CUBS)» cgcken ket) 55 volts 

Pe MIIHIE TOG VALIC | oe cc. > oh arte ag eal» Ekoanie + Bvope tela, vial sie Jin 0 volts 
(CAENOUE MOULTON: ee et el ce eee Eh es se ewe sees 15 mA 
IFipGe, LOMSSr eRTora” e Rotais oe ORO noes Ct nicer A ORS ior Seana cs cea 1.5 watt 

Typical 

CHARACTERISTICS AND TYPICAL OPERATION Characteristics Operation 
PiateweSHDDIWaPVOMLALE oo. geen eee hee nities 110 70 volts 
Grieg SUnDIyAeVOltase ool. oie cece eee ee ates 0 0 volts 
CT EN Oe] race ECCSISCOB! iiss. otis dale soe «Rial ear ous, ions are 130 — ohms 
AS HEC OS IGE Lee PIN lin (See. < facecele Gesiies « a.diese’ sislele. o.6 oes, Sa yene a 47000 ohms 
AVA MHGALIODSREIACGCOL ors te ee pee ee ee 65 68 
Pilate  wesistance «(CADDYOX.) 25. .6.--6--e essen ciennes 6600 5440 ohms 
a TISEORUOUICEAN CEM Gili. ccc ees cre es sic ece serene oe waters) oes 9800 12500 umhos 
Pare wm UErenture. 4. fe cs see ee Lea eae ee ue, Pee a 7.2 mA 
Grid Voltage (Approx.) for plate current of 10 wA . —A4 — volts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance :" 

TMKCODIAS b ODCLALION oo ce cc ws. oc we wise 6 eo si sleje so « s\ehens olabensl ss 0.5 megohm 

Mommcatnegde-biaS Operation 9.2)... 5 eho ca cise ous o> pe ewe? Lamers PAD) megohms 


° A plate supply voltage of 300 volts may be used provided a sufficiently large resistor is used 
in the plate circuit to limit the plate dissipation to 1.5 watts under any condition of operation. 


# For operation at metal-sheil temperatures tp to T8357 1G: 


TYPE 6CW4 


PLATE MILLIAMPERES 
S 


PLATE VOLTS 92CS-10524TI 
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6CW5 Refer to chart at end of section. 


6CW5 / 


EL86 POWER PENTODE 
8CW5/XL86, 
10CWS5/LL86, 
15CW5/PL84 


Miniature type used for vertical-deflection amplifier 
service in color and black-and-white television receiv- 
ers. Outlines section, 6G; requires miniature 9-contact 
socket. Types 8CW5/XL86, 10CW5/LL86, and 15CW5/ 
PL84 are identical with type 6CW5/EL86 except for 
heater ratings. 


8CW5/ 10CW5 


/ 
aor ree XL86 LL86 15CW5/PL84 
6 15 


Heater Voltage (ac/dc) ..... Sapo a 8 10.6 volts 
Heater iCurrentict. 22.65. 3h, dace. 0.76 0.6 0.45 0.3 ampere 
Heater Warm-up Time .......... _ — 11 — seconds 
Heater-Cathode Voltage: 
Peak? '‘valueis wie. Ser: 38. +330 max +330 max +330 max +330 max volts 
Average value ............... =220 max +220 max +220 max +220 max volts 
Direct Interelectrode Capacitances: 
Grid: Novi*to* Plate: Poe ae eee eh 5 Se ee te eet oe 4 0.6 pF 
Grid) Noll’ itos Heaters. 4 tii? ig. acres. Se. Moe eee 0.25 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ..... f 13 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ ‘ite 6.8 pF 
Class A, or Class AB, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Pinte T' Voltage es eR Ree ee nO Fe ee eee 275 volts 
Plate. .SupplysciVoltage wiser aie to es = ten hk en re 600 volts 
GHGENGO: 2 2ViGlta ee ial fbayc wee eter a ee Sh aN ae Be a ee 220 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .....................02. 600 volts 
Cathode: Curtent ty. 0 ek ee tee es ET NS = in oe eed eae te Saree 110 mA 
Plate i Dissipation yay. obese EEL. Ree IS. ea ie Sete 14 watts 
GEIG NO: 2 tlm Ub ae whe ei ccoic cyano ts aloes eee te eee TETAS Ne ae eae ee 2:1 watts 
Penile Gries SAM pee ili ac ae x xe veer teehee es a ee PA q watts 
CHARACTERISTICS 
Plate: VGWAge. ct wre odo tal he cds Cake aa aan tae aes ee oe 170 volts 
Grid-No! 2:4 V Oltage Pet pe het Se ee etn 170 volts 
Grid-No.1 (Control-Grid) Voltage ............. 0... cece cece cece —12.5 volts 
Mu Factor: (Grid “No.2. to. Grid Nol) 0 eer ee eee 8 
Piate z:Resistance <.ai. acti iadhise:. 2. batiwave bes ad ene whi BO 26000 ohms 
Transconductance:$) mas .cic se bexse: SE od See ee ee ae 11000 umhos 
Pilate, « Camere ty be cites tire ck cake ae eyes ee, eee, ee 70 mA 
Grid-No.2. Current (800. fo cc e c er eerie eee te ee 3.5 mA 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance ........ Ce A Ce ak LE ree oo 1 megohm 
Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
F ldbe Gav OMBE Gor. Ne id Ste aan eR oat ee at eee ee 275 volts 
Peak Positive-Pulse Plate Voltage# ...............ccccecucccecs 2200 volts 
GridsNo.Z, “Vonage 2 28: rd hee eo ek oe ie oR ee 275 volts 
Peak Negative-Pulse Grid-No.1 Voltage ........................ 250 volts 
Peak , Cathode, CUrrent Fess iccdndteesssiin cat hviicecee cibate, 1. crap Nadi Bec iardhactenw eA! 240 mA 
Average Cathode” Current: . ¢ 22 .es 2s ph eh ae 110 mA 
Plate | Diesination | 02. Fas sce i ee NES NN OE 12 watts 
Grid-No.2 “Input of 0. Bidice don ls a ee ON Par 2.1 watts 
MAXIMUM CIRCUIT VALUE 
Grid-Noll-Cireuit:. \Resist&ncexz i Tne. wee Cee ee etre a 2.2 megohms 


# Pulse duration must not exceed 6% of a vertical scanning cycle (1.2 milliseconds). 
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MEDIUM-MU TRIODE— 6CX8 
SHARP-CUTOFF PENTODE SCX8 


Miniature type used in television receiver applications. 
Pentode unit is used as video amplifier; triode unit is 
used in sound if-amplifier, sweep-oscillator, sync-sep- 
arator, sync-amplifier, and sync-clipper circuits. Out- 
lines section, 6E; requires miniature 9-contact socket. 
Type 8CX8 is identical with type 6CX8 except for 


9DX heater ratings. 
6CX8 8CX8 
eatermVoltare i (AC/AC) ns... seridsisie s5 en eee oo hoe 6.3 8 volts 
ICA TCTRMGUPTCHO TREES Her. «- cee ciao os ROMS » Pe 5 Sblere 0.75 0.6 ampere 
Heater Warm-up Time (Average) ................ —_ 11 volts 
Heater-Cathode Voltage: 
RMR VSR LU GREE eS Wo See SERS «o's cucsa- coc ets br alaeuele Gies wiele +200 max +200 max volts 
AOR ROU UIE) foes cis ccs avele ie sii eirevlesaye se isileie ie stele te: esc 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
(Gece) Tax TRIENPSO PS. 6c Sater UI OIciEnGre G EREE ETD COCR ROO CHC CCRC 4.4 pF 
Gromtomcatnode. and Heater — = 2.6.5 seis sieeyore cle ev erecicre leu ele ei6 670 22 pF 
Piatestow@athode and) Heater oh... 52) fin- domewne nile scale for ‘ 0.38 pF 
Pentode Unit: 
eral Nr OINECO me LATO lo ceo ots. cage icp acs aces ov skal opel ela skal upaabeNe eucnene = oes ay 0.06 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Teter) Gee yalea ges Bos ye eee TS CRE Un ar SERS Caen i) pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Berna lee SHIClG | 254) eos cee te Oa aie te. tenn Minis erates les ai 4.4 pF 
iodeuGride to .pentode- Plate a4 accor. Soe ees SOS eR OE one ois 0.018 max pF 
RentodewGrideNoel to Triode Plate <...05. oc.) de eb ese es 0.005 max pF 
RentogerLiaterto Lrioderblate So... hth hss era cites «oan betel ee 0.17 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
iBlniza  \Wiel ene = ae ieee OR cra eat Se Ba 830 330 volts 
Grid-No.2 (Screen-Grid) Voltage .................. — 330 volts 
Grid=NG.2enV OlCAS Cg 57. Pe terrinenteecie cis boa eae kh — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
IRlateme Dissipaviones... . Scr eM ite oa hte Sete 2 5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ........ — 1.1 watts 
For grid-No. voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 
PlatemSuUp Dye VOITALC) MM. 6 5 5 BRR oo sno eee oo ee as bate 150 200 volts 
GrideNow MouUDDIY DV OIAZE 5 sca scce. Fagehalendle cuseue Qayelo se — 125 volts 
@athoge- Bias Resistor. -. Waiheke a. bse Ses eae se eueree 150 68 ohms 
PATA CAEIOMMEE ACCOM: 2.56 care seem ch Siieiere 3 on) lehae syns 40 _ 
Platemiesistance, (A pprox.)  ........0.0he se eke be aa es 8700 70000 ohms 
UAT SC OMEMTCESTICE IME 6 hie vcivcuas store ce he «ators 6 icllevgceiane, sua.gys wile © 4600 10000 pmhos 
eA aHOMOE CTL Mts eccle ss 8 4 cert ksh oe Six. ocu, sae Spaises, 82 a8, bee 9.2 24 mA 
pr Pr Ie ow ck ee eee La ae oh ee Dah _— 52 mA 
Grid-Ne.1 (Voltage Approx.) for plate current of 
Ft) OMNI PMI oo cos Jo a Gant oe ee se Gen se) ge Ses cols as —5 —8.5 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: ; 
Horetxed-bias: operation. - 2... s.6 is ss .-s0.a sient : 0.5 0.25 megohm 
For cathode-bias operation ................. 1 1 megohm 


6CY5 


SHARP-CUTOFF TETRODE 2CY5, 3CY5 


Miniature type used as rf amplifier in vhf tuners of 
television receivers. Outlines section, 5C; requires 
miniature 7-contact socket. Types 2CY5 and 3CY5 are 
identical with type 6CY5 except for heater ratings. 


2CY5 38CY5 6CY5 
Hester VOU (BC/AG) nan dgets so 2 oes ms 2.4 2.9 6.3 volts 
JE lai bare. (Givi 251i Helwan eey Beka eae RMT rece ire ieacicies 0.6 0.45 0.2 ampere 
Heater Warm-up Time (Average) .......... ili 11 — seconds 


Peak Heater-Cathode Voltage .............. +100 max +100 max +100 max volts 
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Direct Interelectrode Capacitances (Approx.)°: 


Grid=No.1_to'|;Plate 2 ...5:.05502 058 bee Seen oe aes Sie ee ote 0.03 pF 

Grid-No.1 to Cathode, Heater, Grid No.2 and Internal Shield .. 4.5 pF 

Plate to Cathode, Heater, Grid No.2, and Internal Shield .... 3 pF 

With external shield connected to cathode. 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate’ Voltages: S00 seo Se i eles Ss es ee ca a nee 180 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ....................2..-- 180 volts 
Grid=Noi2P Voltageauias cc ceo ckcurc i ce ntl date ee ee cet aap her aon rete aes See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Cathode"*Current2 8.5 6 co Se Sa a ee do ee ee 20 mA 
Plated Dissiva ClO ra ign esses ctu toe ea ees IA RSF cage ene 2 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 90 volts ...................0. 0.5 watt 

For grid-No.2 voltages between 90 and 180 volts ............ See curve page 98 
CHARACTERISTICS 
Plate: Voltagen ag dsccccce pete eee oe ea mea eee pater eer tes 125 volts 
Grid=Noi2)'8 Voltawege ts oo cria eds Ue ee alee LGR cee ae eee Ie ee ote ee 80 volts 
Grid=-No Voltage ae cs salen onde iol teria oceticcte spear ner reer re reratone —1 volt 
Plate “Résistance”. (Approx.)) 3.065 2220 i. Sak be ec acis ok Cee eee 0.1 megohm 
Transconductance 1 ac8 cca toe en ee eT eke eon 8000 umhos 
Plate’ ‘Current. Ric's oe EAR TE re Ae OV 10 
Grid-No:2': ‘Current: 5 6 Ate oe rs tk cht ee 1.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA .......... —6 volts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Cireuit Resistance ...........:-cccwcccce secs cc cccssece 0.5 megohm 


I 


baa 


seVLX( | 


PLATE (Ip) OR GRID-No.2 (Ico) 
MILLIAMPERES 


las 
PZ 
) 50 100 50-200 
PLATE VOUIS. 1) oes 
6CY7 DUAL TRIODE 


11CY7 


Miniature type used as combined vertical oscillator 
and vertical-deflection amplifier in television receivers. 
Unit No.1 is used as a blocking oscillator in vertical- 
deflection circuits, and unit No.2 is used as a vertical- 
deflection amplifier. Outlines section, 6E; requires mini- 
ature 9-contact socket. Type 11CY7 is identical with 
type 6CY7 except for heater ratings. 


6CY7 

Heater: Voltage (ac/dc) ii as nee sic ios geen ents 6.3 11 volts 
Heater? Current #4544. SAT EG. ho ns re 0.75 0.45 ampere 
Heater Warm-up Time (Average) ................. — 11 seconds 
Heater-Cathode Voltage: 

Peak: valuiesh (i Rete Ae 2d eae Re OM mae +200 max +200 max volts 

Average valuen © cpu. Beet ehocs tele bode. theegees ile 100 max 100 max volts 

Class A, Amplifier 

CHARACTERISTICS Unit No.1 Unit No.2 
BiateLiSupplyutV oltagennccinac oc eee ee 250 150 volts 


Grid. Voltage daw ee aap ke couhs a Ban LS Ri or oaie: —3 — volts 
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Unit No.l Unit No.2 


SB LHOC eats GS Me TUCRIBGOR po 5)-- ojavoistepeimiorer'n sue ova fit orp levegeie ls’ elisivere to — 620 ohms 
PE ADINTICHEION SUE ACGOR 55'S 65 c5 ale es 6 0 0 6 bieldypeyererehe ‘sie 68 5 

Plate Resistance (Approx.) ...........ceeceecceees 52000 920 ohms 
ira DE CODOMCEATICG Ul 9.00 ose icles a cs nln wid oe sce oo duels aie eee 1300 5400 pumhos 
COLE eS Oho, aol; oo ne Mesos Mike ce cdbnoboiols vs wie « 1.2 30 mA 
Plate Current for grid voltage of —30 volts ........ —_ 3.5 mA 
Grid Voltage (Approx.) for plate current of 10 wA .. —5.5 a volts 
Grid Voltage (Approx.) for plate current of 200 wA . _— —40 volts 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 

RAY OURO AE). as ence cesar bess eees 350 350 volts 
Peak Positive-Pulse Plate Voltage# ................ — 1800 volts 
Peak Negative-Pulse Grid Voltage ................ —400 —250 volts 
Peake atnoder Current <. uc. ck wk se enews eewen — 120 mA 
Averaze’ Cathode Current 9 ois oc os cits oe vue crepes s ons — 35 mA 
PlAteMeSSIDALION Ee «5 vc. 5 ea ae Se Fb ale 0 bay, abataleyn 5% 1 5.5 watts 
MAXIMUM CIRCUIT VALUES 

Grid=Circuit e RESIStANCE. 0s iwc ee ete sete eae 2.2 2.2¢ megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
+ For cathode-bias operation. 


H 6CZ5 


BEAM POWER TUBE SCZ5 


@y*%s Miniature type used as a vertical-deflection amplifier 
in high-efficiency deflection circuits of color and black- 


se (8) | and-white television receivers and in the audio output 
| stage of television and radio receivers. Outlines sec- 
| Go P tion, 6G; requires miniature 9-contact socket. Type 
9HN 5CZ5 is identical with type 6CZ5 except for heater 
ratings. 
5CZ5 6CZ5 
FICALCE MEV OILARON(BEC/ AC) oie cs: c te 5 otete ters ie''a wie \oins'a'e 0 4.7 6.3 volts 
PROBE OME LOINC IMM oar ina. 5 stat ai otel’ss salle chai Weta: a’ et ate! slat evaile’e'« 0.6 0.45 ampere 
Heater Warm-up Time (Average) ................. 11 il seconds 
Heater-Cathode Voltage: 
REE ICEUIISAT OG T O Ot orcccae hos ee wie ee ee aes ots +200 max +200 max volts 
| PAVEPACOCUSVAING faci so o.- ss Gian asl Fa siels = Mimi bs ako 100 max 100 max volts 
| Direct Interelectrode Capacitances : 
PIE NO PCO SEALE Hire ee tices ale: ace he WY aeueie a Sie nue ehoiee wholes 0.4 max pF 
| Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 9 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 6 pF 
| Class A, Amplifier 
| CHARACTERISTICS 
Re OR RE Ris. hb lamb slaiahe tac date wfeln « HR Sw.» 15 250 volts 
eTA aN Oro WIG IER LO! foie aioe: b's os. 6 5 spe siecle tae dpe ease) ae 250 250 volts 
Se MaTIid= NOH NOILAGO on... lily Hoteles ic She Hie Bib OMe Bie wh 0 —15 volts 
PIS POMEROSISEBRCE DL. x... aabltatselotts Setebious ® eG tile sa musiek — 73000 ohms 
(WES SS TE een ire rer — 4800 umhos 
ee Ciretetraar PL, SENSEI 130° 46 mA 
ie Graeme. eurrent .. 2 Sense . ds A.C Lid. ceugeteh « shes 16° 4.6 mA 
| Grid-No.1 Voltage (Approx.) for plate current of 
NED Se ee Gas oie oe SS bale — —A40 volts 


Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


RS EEE UPN OIE AIO ye age steele lel cdot eye a Stas 16 ON orgs oa ew efeke Bee + 850 volts 
Peak Positive-Pulse Plate Voltage# .............c cece eee e eee 2200 volts 
Grid-No.2 (Screen-Grid) .. Voltage......%. 4. - edie oe 6 ee cn oy wine ee on 315 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage .......... 275 volts 
Postemramone Current) <.. 2:05 Rb Jee Pee. case aks 4 ctetetceete oss 155 mA 
APOE CRLHOCE OUTTONE «oi cine iA Babe RA Oh Ge ole ete we ste 45 mA 
SAP MEDS RR UMRLIOR Os, 5.5) Seki osioste se Kazooie: bts vaigos whole Pastacse (o.00'+ Tatas. 6 70NE SMe "a vege w oige 'e 10 watts 
SD OO TRES Ts o> Sa eit ts arate ae mr OSE ROL Sch Retr ae AE OLE 22 watts 
Bulb Temperature (At hottest point) ............. cece eee eeeee 250 °C 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
MATa eCO-DIBS. GHETAUION © fc y eens ccs oc ces cee ss ewcies cele ash 0.5 megohm 
For cathode-bias operation .......ccccccccccrccccercceeveese 1 megohm 
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# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


e This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


6D6 Refer to chart at end of section. 

6D7 Refer to chart at end of section. 

6D8G Refer to chart at end of section. 
Kta ST2 


6D10 HIGH-MU TRIPLE TRIODE “"@ 


Duodecar type used in oscillator-mixer, grounded-grid kt3(3) 
amplifier, and automatic-frequency-control circuits. 
Outlines section, 8A; requires duodecar 12-contact Pt 
socket. Heater: volts (ac/dc), 6.3; amperes, 0.45; maxi- H H 
mum heater-cathode volts, +200 peak, 100 average. 12BQ 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values, Each Triode Unit) 
Plate! Voltage.’ so POA Sder iw A. Set ond eee Oe EE ORE Ee 330 volts 
Grid Voltage: 

Positive-bias'. , value «se. 6.35465. ete rr ee eb en een 0 

Negative-bias= value). S000. ee. Oo ee eee 50 volts 
Plate Dissipation: .24e 77082 SE. ee, Noe rele? Se aes Z 
Total, Plate: Dissipation. (All plates). ) nc coce icc dcudece ss oh chin © endl 6 


CHARACTERISTICS (Each Triode Unit) 


Pinte“ VoHage “or cae ae ice ee ee ee ee eee 125 volts 
Grid = Voltage: i258 hace oe 6 pectic ee ee eee —l volts 
Amplification. Factor: |. Teepe elec pseet eelie eee eenerne ee 57 

Plate Resistance s(Approx: )"%.4.% 4c eo eee 13600 ohms 
LeEansconductanceis am . ok PRM One. hn ee an, ek eee 4200 umhos 
Plate, Current (6. 050th chs bs ne oe ae. pees cc ee eee 4.2 mA 
Grid Voltage (Approx.) for plate current of 20 wA .............. —4 volts 


6DA4 HALF-WAVE 


12D4, 17D4 VACUUM RECTIFIER 


Glass octal type used as damper tube in horizontal- (5) 
deflection circuits of television receivers. Outlines sec- Bs 

tion, 13D; requires octal socket. May be supplied with 3) 

pin No.1 omitted. Socket terminals 1, 2, 4, and 6 should 


not be used as tie points. This tube, like other power- RO, RIED 
handling tubes, should be adequately ventilated. Types yw (s) 
12D4 and 17D4 are identical with type 6DA4 except Ic H 
for heater ratings. 4CG 
6DA4 12D4 17D4 

Heater Voltage (ac/dc) ....................005- 6.3 12.6 16.8 volts 
Heater Currentr) Gorn eee ee ee iy 0.6 0.45 amperes 
Heater Warm-up Time (Average) .............. — 11 11 seconds 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak: Invérse),. Piste, Current# 55 os oor ng beh ee eae 4400 volts 
Begka Plate ~Ourvent oo he cen Gia as le Fulton ee ee pao ee 900 mA 
Averagenb latex Gurrent on. ce oie cots ee ee Oe Cn SS en ee 155 mA 
Plate: Dissipation, oo es cee} cc coke do ee eee eae ~ 6.5 watts 
Heater-Cathode Voltage: 
Peakwmvaluciaa ie fie cs ole ee eee ee +300 —4400 volts 
AVOLEEO TV EMMG@ 5 is Let £1 oi; 2 een Be ae ie +100 —900 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
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Opes 6DB5 
BEAM POWER TUBE 12DB5 


(8)ic Miniature type used as_ vertical-deflection-amplifier 
tube in television receivers. Outlines section, 6F; re- 


G2 P quires miniature 9-contact socket. Type 12DB5 is iden- 
9GR tical with type 6DB5 except for heater ratings. 
6DB5 12DB5 

Heater )Voltage alac/de)  ... «sisi dense ed bits b's soos oie e's 6.3 12.6 volts 

eR Gr CULPONG Bic sie cs. 5d vessels © coc oe vies + sparefenene onal oeuers 1.2 0.6 ampere 

Heater Warm-up Time (Average) ................. _ 11 seconds 
Heater-Cathode Voltage: 

RN ME AUTIOMI 2. o/s fone oo oy oes os as wpCtnigs > Bacay +200 max +200 max volts 

PCT OMIU RIG MEN 5355s bs. dot, 6 ayes ois oheeie # salle s 100 max 100 max volts 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


CMG CT TE ns Saeco aloes ole a Melodic Seid puters a alee swiss ibis 300 volts 
Grid-No.2 (Screen-Grid) Voltage .............. cece eee eee ee eens 150 volts 
PRT MIBER TA LSORT Ee 6700 Mochrie} os 0S soe oo gis 6.5 vidis Bisleiee Visio ids sie sg ee as 10 watts 
Ngee NENA PE SUNSTEIN 20 lca) = ceive cohol, elverdeissica. (alk 40 Roselle hsllo\io! (dnd hs Lal be dd fol a's dln 16) 8, dnote 1.25 watts 
TYPICAL OPERATION 

PIStaGMSUDDIY {VOILALS 6 eR eels sels eb eS ae ee ae oles 200 volts 
Grid-No.2 Supply Voltage ........... cece cece cee cee eee eee e eens 125 volts 
Gathome-bias) IteBISCOr. Pe Sai at aee ds me bs hobs ease ee eaeet 180 ohms 
WGHIIAE “GriG=NOcL VOlIAZE Pisces Silke eek eA ss ee eee een es wees 8.5 volts 
Zere-signal Cilates Current S004. Ye. 2S. POPPI TPR. is oe orb 46 mA 
Maximum-Signal Plate Current .............. 2c cece eee e reece eee 47 mA 
Zero-signal “Grid=-NO.2 Current... 2. ib ences eee eens oe ee aes 2.2 mA 
Maximum-Signal Grid-No.2 Current ..............0 2 eee ee eer ceee 8.5 mA 
Pilate piesistance: CCADDTOXs) hw ec des aiee sense eres ce sereitee 28000 ohms 
SU Re BIAUIMAENEN ER OE EL TRC RES cial SEES. «alo: 60 oie vote Va.ke {o> Sn eiby'gneria Haileheie ot eneteret otel esere 8000 umhos 
PLGE YS NETL AZE 7D» CNR gee, pe ec NR cg en Dey Ean enn One RON oe eR 4000 ohms 
Total Harmonic Distortion ....6 66. Poss he a Se on os PUR Ree ST Leow 10 per cent 
Maximum-Signal Power Output ..........c ccs ed dees ccc wees eene 3.8 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1 Circuit Resistance: 


OTE KCO-DIAS ODEYACION 66 ooc.iecgssic wreceleiwe wig 0.5 o wislleeps to's Biel ice ele gee’ 0.1 megohm 
For cathode-bias operation see ee et eee eT Te ate PAP: megohms 
Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 
BGs TEE VS Uy ET Sa RRC Rne te isch iacte Sieh ace Ge hw EERE A SBN Fr 300 volts 
_ Peak Positive-Pulse Plate Voltage (Absolute Maximum)# ........ 20008 volts 
DC Grid-No.2 (Screen-Grid) Voltage ............... cece ssceces 150 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage ........... 250 volts 
PGA ORTHOGE GCUTTENE. hoe <. Becodel mncusk dionsen oiletensvoha'e ots ¢ ayes ols eo iars, dea diapsys 200 mA 
Average Cathode Current? ai. 0 cece ee set ce es che ce Mie gis Seieteue. 55 mA 
Pin toe Pisnrontiotig ©... h.s. ke ee arene tee ctennas omen nates 8 10 watts 
rid Ole LUGE A... Bah, 5s. 6 SRI « cectvicd. SE Mis vices bas SMAI. 8 ras patil » 1.25 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
Ord GXCO-DIAS *ODELALION®Y ieigk sche. che wtene subi chet erie gitacd gee aoa a esterase lene 0.1 megohm 
For cathode-bias operation ............ 0c: cece eee eee eee ees PAP megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
= Under no circumstances should this absolute maximum value be exceeded. 


H Q) Of 
: (| ®ce  SHARP-CUTOFF PENTODE 6DC6 
ie =| Miniature type used in the gain-controlled picture if 
BBY Oe, stages of color and black-and-white television re- 
(4) 'S_  ceivers and as an rf amplifier in the tuners of such 
Sj receivers. Outlines section, 5C; requires 7-contact mini- 


7CM ature socket. 
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Heater “Voltaze “(ac/de)” S20Ne., 26. ce Be . Petraes fe eee cere oe ee 6.3 volts 
Heaters Current. ss Se ee oe soe re ee RR eae cae ee os 0.3 ampere 
Heater-Cathode Voltage: 
Peale valued wee ois Ces fs eG ee a Boro ee eI DT OMNES Nore +200 max volts 
AVETAGSR VALIS 6 185 5:55 cts ae ices re oa oa ea ee ae 100 max volts 
Direct Interelectrode Capacitances : 
Grid: No.1 <cto | Pinte sy on ee eo oke ells on eee 0.02 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internalo= Shield ew) 23008... eee ee Se ee. eee 6.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal “Shield# © 4: 50220 See es ce ee ee ee een 2 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
Plate. Voltage: eee ees cg cc Cee oO Re te ae 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value .............. 0 volts 
Grid=No.2 Supply-* Voltages icons) sau sche holetan a Moctetetelelele soe ee re ee 300 volts 
Grid-No-2> (Sereen-Grid) Voltage «2.2.0 d..4. cals cc owe nee be we emis See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Plate, Dissipation © iste en oo ook ole ie tahasha eT ote ne tar oe oe eee 2 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts ...................... 0.5 watt 
For grid-No.2 voltages between 150 and 300 volts ............ See curve page 98 
CHARACTERISTICS 
Plate: Supply? Voltage? s. {228 Jee hs BR taste one ae See. 200 volts 
Grid? (No.3 a5 ee es ee et ee ee ee ee Connected to cathode at socket 
Grid=No;2* Supply” Voltage?) or. vert eee oe ea ee 150 volts 
Cathode=Bias: Resistor’. cis ser ce Bees | eo ee 180 ohms 
Rlate Resistancese(Approx.)), 5. See ne RC eee coup soe euine 0.5 megohm 
Transtonductance ss. ..Les wa, eek: Ieee . Fries A ee 5500 Lmhos 
Piste "Corrent:, Waki et oe fhe ee ee Re, ee 9 mA 
Grid=NoOesCurrent’ bccn voece cas rid oo ee oe a ee 3 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 50 ywmhos .. —12.5 pi volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed=-bias ‘operation: 1.0995 6 sss 550 25550nse adhe teen eee oe 0.25 megohm 
For *cathode-bias operations: {6295.5 6-45.4.4 se 8 84 Goh ee ee 1 megohm 
TYPE 6DC6 
GRID-No.3 VOLTS=O 
GRID-No.2 VOLTS=I50 
” 
wW 
iva 
ry) 
o 
= 
< 
= 
= 
= 
hae 
<q 
ei 
a 
oO 100 200 300 
PLATE VOLTS 92CS-8330T)I 
6DC8 Refer to chart at end of section. 


6DC8/ TWIN DIODE—SEMIREMOTE. 
F PENTOD 
EBPSS 


Miniature type used as rf- and if-amplifier tube in 
radio and television receivers. Outlines section, 6E; re- 
quires 9-contact socket. 

Heatery: Voltaree (06/00) spe nen:, af « pyrene «th cate \ arene 
Floater” Curreng. 1. son ine ee ate ore ae en meu Wee SRR eee 


o 8 oe eal Sw ees) 6 6 a 6 © 6 0 ee Shee wie ete 6 6 Ge 


0.3 
+100 max 


TECHNICAL DATA 


Direct Interelectrode Capacitances: 
Pentode Unit: 


eet oNolt toe Plate .. 00) or. iis ese tein saawe diesen 0.0025 max pF 
Grid No.1 to All Other Electrodes Except Plate ....... CERT 5 pF 
Plate to All Other Electrodes Except Grid No.l ............ 5.2 pF 
errdeNo wl to reater (0 fcc cnc wee ee ieee He cue ig ee 2 celeaieis ole 0.05 max pF 
Plate of Each Diode Unit to All Other Electrodes ............ 2.5 pF 
Plate of Diode Unit No.1 to Plate of Diode Unit No.2 .......... 0.25 max pF 
Plate of Diode Unit No.1 to Heater .............. eee e eee eeees 0.015 max pF 
Plate of Diode Unit No.2 to Heater ..............e cece eee eeee 0.003 max pF 
Plate of Diode Unit No.1 to Pentode Grid No.1 ............-- 0.0008 max pF 
Plate of Diode Unit No.2 to Pentode Grid No.1 .............-+-- 0.001 max pF 
Plate of Diode Unit No.1 to Pentode Plate ............---+++-: 0.15 max pF 
Plate of Diode Unit No.2 to Pentode Plate ..............-.-+-. 0.025 max pF 
Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
Plate Supply Voltage .........-- cnc ee ce reece cece eet nee eee ens 550 volts 
eee a Ee a eine aie eclge be bl eel aee! diate slo veile: tae 300 volts 
Grid-No.2 Voltage: 
With plate current greater than 8 1020 CRROON nn SE el aN eee SR Pe 125 volts 
With plate current less than 4 MA ...........5--ee es eeeees 300 volts 
CWAtNGGeUOUrrent, Bosc... Mack ote ee cae es ee the, sales evens Rial aB oe ere ies 16.5 mA 
Me ESSIDATION nook vote ee oe ce ene ene ne aera eae ee ee 8 2.25 watts 
ra Big? | nutes 2. cw es eee tenes ce eeR eee st ye SB 0.45 watts 
CHARACTERISTICS 
AT EMEEVIGIEAR ON os ie TS GREs os Sols tele Heese Glee we os 200 250 volts 
Co) Sag ON Sete I ee eR ie ene a ac oe ae oe a Connected to cathode at socket 
GarrdeNO 2 V.GILAZES fe gaye sie rs ee sels ew ne eee 100 100 volts 
Crid=eNowle Voltages... sana cake cesta ee em ses eens —1.5 —2 volts 
Mu Factor, Grid No.2 to Grid No.l .............+-- 20 20 
Plate Resistance (Approx.) ..........2eeeeeeeeeeee 0.6 1 megohm 
TPANSCONGUCTANCE.. . oc cn ccc cee 6 wee ewe ie als ea a wnnlens 4500 3800 pmhos 
At CMO ALTON Came 5 oiickai. Restate Sie sossiva dousian fous al anes eriber ashe 11 9 mA 
Grade Norer Currents Go. Roe «cette cpa isce tee eee eye 3.3 2.7 mA 
Transconductance, at grid-No.1 voltage of —20 volts 120 200 pmhos 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Cireuit Resistance .......... 0 eee eee tener ene enes 3 megohms 
Diode Units (Each Unit) 
MAXIMUM RATINGS (Design-Center Values) 
Peak Inverse Plate Voltage ...........:c eee cece erect teen ee etes 200 volts 
Reno Plate Current) joc cn ci uiecciis lee ete moe sei ee ote o eredeie las pe oene.s 5 mA 
Average Plate Current .... 0.2.22. cece cece eee cece ee te eeee 0.8 mA 


HALF-WAVE 6DE4 
VACUUM RECTIFIER 17DE4, 22DE4 


Glass octal type used as damper tube in horizontal- 
deflection circuits of television receivers. Outlines sec- 
tion, 13G; requires octal socket. Socket terminals 1, 
2, 4, and 6 should not be used as tie points. This tube, 
like other power-handling tubes, should be adequately 
ventilated. Types 17DE4 and 22DE4 are identical with 
type 6DE4 except for heater ratings. 


6DE4 17DE4 22DE4 


Heater Voltage (ac/dc) ...........ceeeeeeeeees 6.3 17 22.4 volts 
eaters Current. 0 fi)c6 6 os « «cg meccte ort tea cctep neon one 1.6 0.6 0.45 amperes 
Heater Warm-up Time (Average) ...........-- — 11 11 seconds 
Direct Interelectrode Capacitances (Approx.) : 
Plate to Cathode and Heater .............. see e eee eee reas 8.5 pF 
Cathode to Plate and Heater ............--- eee e reece neces 11.5 pF 
igater eto) Cathodes wei erecta iota © metitaush d' ieltetle's, #0 SSeS © sire ella fe) ® 4 pF 


Damper Service 


For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse Plate Voltage#® ......... 2c cece tec ett eter eee eees 5500 volts 
Pen RIatom Current co taseanre or tre bes cae As oeioe ees he Deere ka 1100 mA 
Merere Plate Current ©... oe eee ec cee see t be els 180 mA 
Dime Dissipation 8... lel Chea eC SORE LT Tees cea cette ees eases 6.5 watts 
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Heater-Cathode Voltage: 


Peak: valuesed. ccs css. ui aso obese ton ayer een ee eee EN +300 —5500 volts 
PL VOPR YC SIVAN DB 0h cnsx ansicuia i 1s hace oe dobbs st bene +100 —900 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 350 mA .................. 34 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6DE6 


4DE6 SHARP-CUTOFF PENTODE 


Miniature type used in the gain-controlled picture if 
stages of television receivers utilizing an intermediate 
frequency in the order of 40 MHz and as an rf am- 
plifier in vhf television tuners. Outlines section, 5C; re- 
quires miniature 7-contact socket. Type 4DE6 is iden- 
tical with type 6DE6 except for heater ratings. 


4DE6 6DE6 
Heater: Voltage’: ‘(ae/de)" 546050 Ae cee Sheek 4.2 6.3 volts 
Heaters Cierent 3c. as ee 5 ede ae er ee eae 0.45 0.3 ampere 
Heater Warm-up Time (Average) ................. 11 — seconds 
Heater-Cathode Voltage: 
Peak jwalue: fos, <\f Myce ssh eee eae ees +200 max +200 max volts 
AMerage VALUES <4.6. josie coo ae Rees ee omnes 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded4 
Grid: NGL Veaeate: «oe pong ir ne Seg eee ae 0.025 max 0.015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield .............. 6.5 6.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and Internal Shield ......................... 2 3 pF 
4 With external shield connected to cathode. 
Class A, Amplifier 
330 volts 
0 volts 
330 volts 
See curve page 98 
0 volts 
2.3 watts 
0.55 watt 


See curve page 98 


TYPE 6DE6 
GRID No.3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT SOCKET. 


GRID—No.2 VOLTS 2125 


PLATE VOLTS 92CS-8578TI 


CHARACTERISTICS 

Plate. Supply. Voltage) \Pe; 722. Lees aa 125 volts 
Grid |. No.8. sis ‘hes Cie el Rae Ee etek eho ea. Connected to cathode at socket 
Grid-No.2* Supply av Onaee oss 6 gia sishictiead cus fe vaulecaanies, Ces 125 volts 
Ceshode- Bian) Bentetom rac cc an cs Ueatick (a LRU ee 56 ohms 
Blate., Resistance, i(Approx.) 2 |. os ic ene kes da ccs chon tenn 0.25 megohm 


‘Transeotiductatice 8 ci aise Afsana aieoe ck pick ate Le ee ee 8000 umhos 
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Transconductance for grid-No.1 volts of —5.5 and cathode resistor 


ott OD). GETTY a 5k SRR IRDAES 3 eR AIR CHB Cina oe ok ee eine oor: 700 pmhos 
iS igtge CARESS TA os oe eee ne lt ene ee RP ROR Bc OR 15.5 mA 
POS ITEINOPOMEOUTTONG. | cess 5 oc eo eee eens i ee Osle are win wel sara aie 6 owes 0 0 808 4.2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA .......... —9 volts 


6DE7 


DUAL TRIODE 10DE7, 13DE7 


Miniature type used as combined vertical oscillator and 
vertical-deflection amplifier in television receivers. 
Unit No.1 is used as a blocking oscillator in vertical- 
deflection circuits, and unit No.2 is used as a vertical- 
deflection amplifier. Outlines section, 6E; requires mini- 
ature 9-contact socket. For curve of average plate characteristics, Unit 
No.2, refer to type 6DR7. Types 10DE7 and 13DE7 are identical with type 
6DE7 except for heater ratings. 


6DE7 10DE7 13DE7 
Heatermvoltage . (AC/dC)! © . ss. hveiiscclsie cus afele svelers 6.3 9.7 13 volts 
PICALCTRRCOUTTEN GEG kc in els eRe cai oe smpore)'s Sueashe’s 0.9 0.6 0.45 ampere 
Heater Warm-up Time (Average) .......... — 11 11 seconds 
Heater-Cathode Voltage: 
IPeaikmEVvalue <5: wonteeiersien saan mo aera +200 max +200 max +200 max volts 
AV erareriVaAluGn |. Aten ccd techs sabe Shaler soe 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No.1 Unit No.2 
(GRIGMELOM ALCL. 4 hose coker e Some Swi odel sus, 8 ese avetarevee fore 4 8.5 pF 
Grid to Cathode and Heater .................. 200 5.5 pF 
Plate to Cathode and Heater .................. 0.52 1 pF 
Class A, Amplifier 
CHARACTERISTICS Unit No.l Unit No.2 
Pikes GO-GO ie Snes Sos een SEES O° 250 150 volts 
(Graal) WGI) 200 pe See Oa cio Scene OIG ENIOIRO nec rcie —l11 —17.5 volts 
PUORINCALION  FGCLOP x 5. vi ece ee vis we in a cle ee sie 17.5 6 
Pilate: Resistance (ADDIOX.) cn... sees cess wscccess 8750 925 ohms 
Tv aAnSCORGUCLANCCE sis discs wate heiebe nis ss aroha o whale 16 ene hetele 2000 6500 pumhos 
RiatemOurrent) Sate cn na ue nciowe wis nb dae ale sineue > 5.5 35 mA 
Plate Current for grid voltage of —24 volts ........ — 10 mA 
Grid Voltage (Approx.) for plate current of 10 yA —20 — volts 
Grid Voltage (Approx.) for plate current of 50 wA — —44 volts 
TYPE 6DE7 
UNIT No.1 
pees Sr eS 
Busses [i-c/aiefrylock fi. iy tie] 9) 
S 20 
<x 
a 15 
ri IA 
Wi 10 S 
a 5 7 f) 
LZ, 
ce) 100 200 300 -400 
PLATE VOLTS 92CS—9986T 
Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 
MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
PCmeelateweV Olace foie ses Hesse ohare .- eheyse%e s&s 330 275 volts 
Peak Positive-Pulse Plate Voltage# .............4+- — 1500 volts 
Peak Negative-Pulse Grid Voltage ............-sse0- 400 250 volts 


Beak mOathode . Current) cceisis, o.oo «vo.0,01syoiee,c/elelee 06,08 )0,016 G7 175 mA 
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Average Cathode Current .22..0.0..50. 000s ccc woes Ze 50 mA 
Blatea Dissipationga (3 a tard ss he ee es ee 1.5 7 watts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 

For grid-resistor bias or cathode-bias operation 22 2.2 megohms 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 

G2 GI 
(4) (5) 


6DG6GT BEAM POWER TUBE @ 


Glass octal type used as output tube in audio-ampli- OnsO 
fier applications Outlines section, 18D; requires octal NC ae 
socket. This type may be supplied with pin 1 omitted. 7S 
Heater Voltage." (ace/de)) (“atete. oa2s Gi eee ae. ee 6.3 volts 
Heater: Carrenty i255 oyde-4 a3). Sielaiy Siege: ea. ee bales 1.2 amperes 
Heater-Cathode Voltage: 
Peak "value oct. crac e ee See vies bot ee LT Tes +200 max volts 
AVGPATE: HVAIIOS 6545. 5 heh eee ee eae Lee a 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
Grid Noiisto “Plate tr. 2 dnc See oe ee ee eee 0.6 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 15 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 10 pF 


Class A, Audio-Frequency Power Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


Plater Voltages) Bien. eee A ca as el o Oh at Oe eee 200 volts 
Grid-No.2 (Screen-Grid) Voltage .: seed. coco oe oul o odo lees bee. 125 volts 
Pinte Dissipation? 2.4, dsp cts Merde RE Ch Oe 10 watts 
GuidsNo. 2 Tpit 22 oo Stisnuss See eh aio Bea EE Re eRe Ao oy eS ol 1.25 watts 
TYPICAL OPERATION 

Plate Supply jNoWage@ ie nia esis a ce ts eee 110 200 volts 
Grid-No.2" ‘Supply ) Voltage Fy See 110 125 volts 
Grid-No.1 (Control-Grid) Supply Voltage .......... —7.5 — volts 
Beak’) AF ‘Grid-No.I~-Voltage.--... 7 eee eee 7.5 8.5 volts 
Cathode-Bias. Resistor (105.2068 4 ae BS ks — 180 ohms 
Zero-Signal Plate Current ............0.:0.050000: 49 46 mA 
Maximum-Signal Plate Current .................... 50 47 mA 
Zero-Signal Grid-No.2 Current .................... 4 2.2 mA 
Maximum-Signal Grid-No.2 Current ............... 10 8.5 mA 
Plate Resistance (Approx.) .......2. 000.0006 e0l5. 13000 28000 ohms 
wranscondictaneeert ss Or ee oon 8000 8000 umhos 
GOH Ae Rest AMOS fll Tsai rie ee ea eee cs AM ee 2000 4000 ohms 
Total Harmonic Distortion ......................... 10 10 per cent 
Maximum-Signal Power Output .................... Pag! 3.8 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
0.1 megohm 
Fer. cathode-bias operation) 6 0) A 65 ee Eee 0.5 megohm 
H 


6DK6 


3DK6, 4DK6, 12>K6 SHARP-CUTOFF PENTODE 


Miniature type used as if-amplifier tube in color and 
black-and-white television receivers. Outlines section, 
5C; requires miniature 7-contact socket. Types 3DK6, 
4DK6, and 12DKé6 are identical with type 6DK6 except 
for heater ratings. 


3DK6 4DK6 6DK6 

Heater Voltage (ac/dc) .......... 3.15 4.2 6.3 12.6 volts 
Heater “Current? .4.: 2 eee 0.6 0.45 0.3 0.15 ampere 
Heater Warm-up Time (Average) 11 11 — — seconds 
Heater-Cathode Voltage: +200 max 

Peak: wpeltie lt eerie pics max 200 max +200 max +200max volts 

Average 'svaluey so.) ae 100 max 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: 

Grid. Nod tar Pinte Se cs ince he ee 0.025 max pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3 and 

internal MGhield 355. Bree oc ect Ana ee 6.3 pF 


Entesisl eG 6ido 5 eis ca: el, eri Avo Ania eae ene ce 1.9 pF 
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Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


RR MEM STR NC als db we kw ind Weis h Sb S'e Sine ws meee BIH bo me bere 8G 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value .............. 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............----+++eeeee- 330 volts 
RIG EINGIO VOLTA: So oe RR Oe ed ee eee g Epa ae ele eee es See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Be ee me EIOT fg 5 an. in wk STE Sw ae SSeS ates » BA al ol Sena + wel 2.3 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts .............-.e+eeees 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts ............ See curve page 98 
CHARACTERISTICS 
Ve eT VOIGATO 6 ooi5 sk a sis e, 6 ee oni, 6 priinilas » eee ese ties, es be DEP 125 volts 
ese) Ting. oe fle ge Ray Seen ettrriot aerate ieicier orca Connected to cathode at socket 
Grid-No.2 Supply Voltage ........... 2 cece eee e cece eee e eee eeees 125 volts 
Cathode-Bias Resistor ............ cece ee cece reer erence e ee ereee 56 ohms 
Plate Resistance (Approx.) ......... 0c eee cere eee terete eee neee 0.35 megohm 
PES UE TEM Cy TELE CUR TAC Cum prec 1 | is Sais aes oo aera alle Yollevlote lo le) oi lsilelle Wellene ve: alle tela e!t [oi'eiiele ore 9800 pumhos 
be ercee, COPPER YA a Ue al Se uaak een SNA eRe eee loin Pe DICE LCaCHM Rn area eon ac mA 
rea OUP TOTIG oes, cerealislctte petuto elute weetatts stole Ske tenete G9 tels Meus mA 
Grid-No.] Voltage (Approx.) for plate current of 20 wA volts 


PLATE (Ip) OR GRID—No. 2 (Ico) 
MILLIAMPERES 


PLATE VOLTS 92CS-985ITI 
Refer to chart at end of section. 6DL5 


POWER PENTODE 6DL5/EL95 


Miniature type used in audio output applications in 
automobile radios. Outlines section, 5E; requires mini- 
ature 7-contact socket. Heater: volts, 6.3; amperes, 
0.2; maximum heater-cathode volts, +100. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Pitas Srl ys Voltawe insc «see cs Hine wee hn gh tes es myrtle ley pn glee pe 550 volts 
PRESETS SLE SE SS tees ces anaes Sleds oes os) od Je aS gUN em s shila apes, sHig hal oe as 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ...........-..--seseeeeees 550 volts 
Grids BVOltaAge  . tess iver Se -Petids Pus 3 eet. fie Ei a Geeks 300 volts 
Cig y hia a CTS of Ai, Ee hae Re Pe ae ene eee” Sine oan eee IRS ae 35 mA 
Se ee Tn er i tA gh aes ue ia en a era Sai Ek ie eee ee et aS 2.5 watts 
OE EOIN) ote ep ee Geet oes, Ae a is nie eee eae ee So a 6 watts 
TYPICAL OPERATION 

PEN LE OM EN eee A PIE ice. opie etn fais 1a Oe! ello so 107 200 250 volts 
ae Ee TGV OLTAL EN Fee ee ete ee etre tabehe cltehe ole 6s 200 250 volts 
RMS AF Grid-No.1 (Control-Grid) Voltage ......... 4.5 5 volts 
MP GE STS IAS TTL CSISLOL fo > fbccicrs ee ietans hock coh oanislieste toils stole "e tote he 230 320 ohms 
Mead eR MN TSaEOTA Ges) MEMO oi ce erick oS aw AN ta, orton Mo "eplg te lal fewrn fo to Teka 23 Qa mA 
te OUTY POTN GS: ciate «RG ae cit cessum ste bnabrarrtea on Yo Pm, leyisivestolien's > co's Vols 4.2 4.5 mA 
MR SISTA IICE Cree. ye cic Gek eles ee eyele. fs eueie se: e 6s 8000 10000 ohms 
Total) Harmonic Distortion). 0c osc snes Bee ee ee ee 12 as per cent 
ree DULE Hoe ae 2c) erence paiensgs © ik eel eyes ese 6 54 2.3 3 watts 


MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, for cathode-bias operation ............ 2 megohms 
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6DM4 Refer to chart at end of section. 
6DM4A HALF-WAVE 
17DM4A VACUUM RECTIFIER 


Glass octal type used as damper tube in horizontal- ‘é 
deflection circuits of television receivers. Outlines sec- (3) 
tion, 18G; requires octal socket. Socket terminals 1, 2, 
4, and 6 should not be used as tie points. This tube, 


KIS, 
© 


; 5 Ic 
like other power-handling tubes, should be adequately 
ventilated. Type 17DM4A is identical with type 6DM4A 
except for heater ratings. 4CG 
6DM4A 17DM4A 
Heater Voltage a(ac/dce)i pace paca s fore cera 6.3 16.8 volts 
Heater. Current 2055.) po ec cen eck iy 0.45 amperes 
Heater Warm-up Time (Average) .................. — 11 seconds 
Damper Service 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 
Peak. Inverse, Plate” Voltagesinnst choi cae ee ee. 5000 volts 
Peak’'Plate ‘Current ee. tee 28 oe caer ee a ee AE re 1200 mA 
Average -Plate..Current.« s45-% «Seer ei re Peas eee 200 mA 
Plate: Dissipation, josct cade nacht rie So ee ee ae ek ee 6.5 watts 
Heater-Cathode Voltage: 

Pealervad Ue a eer k hire eho Aen Riot eel one NE: +300 —5000 volts 

Average™ value wey nee a OPA Suds, Fob oes +100 —900 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6DN6 Refer to chart at end of section. 


6DN7 —mepium-mu DUAL TRIODE 


Glass octal type used as combined vertical-deflection- 
oscillator and vertical-deflection-amplifier tube in tele- 
vision receivers. Outlines section, 13B; requires octal 
socket. Heater: volts (ac/dc), 6.38; amperes, 0.9; maxi- 
mum heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 


CHARACTERISTICS Unit No.l Unit No.2 

Pigte’ Si Olace we fete a ote te en Sena en emrete 250 250 volts 
Grid. Voltage 4,'y; GUL: . BUS. Soke Pole —8s —9.5 volts 
Amplification; Factors |)... 25442 ti.2 4. ee 22.5 15.4 

Plate Resistance “(Approx.) .. ... 5a. Wagts teen. ee 9000 2000 ohms 
Trangeonductance! idl. io «95. ee i ee 2500 7700 umhos 
Plate Cutrenty -y. iat ein ts ue ke ae eee ee 8 41 mA 
Grid Voltage (Approx.) for plate current of 10 vA .. —18 — volts 
Grid Voltage (Approx.) for plate current of 50 yA .. — — 23 volts 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.l Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 

DG SPlate* Voltarew: (sus cae se et ee ee 350 550 volts 
Peak Positive-Pulse Plate Voltage# ............... — 2500 volts 
Peak Negative-Pulse Grid Voltage ................. 400 250 

Reak ¢Cathode ¢Cumrent 4.4 ose soe ck Fea — 150 mA 
Average. Cathode Current . 26... .. 00.0... b ek ee, — 50 , mA 
Plate Dissina tions ccs eek bay ee ce ee. if 10 watts 


MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 
For fixed-bias toperatione sy. <<< cso oss onl 2.2 Pie megohms 
For*cathode-bias.. operation Yio... 25, Ss. te Zen — megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
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Refer to chart at end of section. 6DQ4 


BEAM POWER TUBE 6DQ5 


Glass octal type used as horizontal-deflection ampli- 
fier in color and black-and-white television receivers. 


sic Outlines section, 21B; requires octal socket. 

Heater “Voltage (ac/dc). ©... 1... ccc ccc cee cece reese r cesses ennes 6.3 volts 
VE Fer SS opel Oi ig ws en eS noe ee Le 2.5 amperes 
Heater-Cathode Voltage: 

poral en beigsj icy CE 2 Ob yb A) Ae ee ee +200 max volts 

ER NPR EALGS org RE, io. on arsnitisiein wonaioieesencsershondnd Wave Ae ew wee eee 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

Rr L EEO PEIRCE) bis hii facile lene Wa oe lo sldle seta are eceretle tap ee @)e ies 0.5 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 23 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 11 pF 

Class A, Amplifier 
Pentode Triodee 

CHARACTERISTICS Connection Connection 
PIR COTEMOILADER ooh swine: oh cone eto cud ea eheiells ans WINE BIS 70 175 125 volts 
Grid No.2 (Screen-Grid) Voltage ............... 125 125 oo volts 
Grid No.1 (Control-Grid) Voltage .............. 0 —25 —25 volts 
IAGIMIBCABION, SEACEOR 9 c.5 io 5 jcesene cic 2 ore arse wel rnele ace es — —- 3.3 
Plate Resistance (Approx.) ............0eeeeeee — 56500 — ohms 
MPransconductance (92.264 Weis se ee ae ee ew ele ee 8s — 10500 —_ pmhos 
[SU yoa! TOME Sasol ae eerie Re ines Au ote ee a 550* 110 — mA 
MTEC EN GSO HUHGTT TENG. co occ. Spee bok en eS ee elle eee 42* 5 — mA 
Grid-No.1 Voltage (Approx.) for platemA = 1. — —b55 “= volts 


e Grid No.2 connected to plate. 
* These values can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 
Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


PIG AEC VOLCAR Cie acces Meee cons Baie wleueie ene ale 6% © ithe one fe elect iain esis 990 volts 
; Peak Positive-Pulse Plate Voltage# ..............--seeeeeeeeees 6500 volts 
: Peak Negative-Pulse Plate Voltage .............. cee eee eevee at 1100 volts 

DC Grid-No.2 (Screen-Grid) Voltage ...............ee cere eee eees 190 volts 
iS Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage ........... 250 volts 
: PesietCnthode |Current |. ac Sec elo de lee ce eb e dun. Whe le hte chs 1100 mA 
Average Cathode Current |... 2.2.2... 8 eee ete et eect cere aes 315 mA 
Come Nao Input. osces obs scare herd wigs 8 EEE ES Ne eS 8.2 watts 

Plate | Dissiparion® \ 0. sk. dob = whles epee elec oe be wo cise sip 50% Me ine 24 watts 

Bulb Temperature (At hottest point) ............ cece eee eee e eens 220 °C 

MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance, for grid-resistor-bias operation .... 0.47 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cyt le (10 microseconds). 
» A bias resistor or other means is required to protect the tube in absence of excitation. 


TYPE 6DQ5 
GRID-No. | VOLTS =O 


8 


PLATE(Ip) MILLIAMPERES 
. $ 
3) 
GRID-No. 2 (I¢2) MILLIAMPERES 
PLATE (Ip) MILLIAMPERES 


PLATE VOLTS 92CS—9303T 


PLATE MILLIAMPERES 
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 6DQ6A Refer to chart at end of section. 
6DQ6B Refer to chart at end of section. 


10DR7, 13DR7 DUAL TRIODE 


Miniature type containing high-mu and low-mu 
triodes; used as combined vertical-deflection-oscillator 
and vertical-deflection-amplifier tube in television re- 
ceivers. Outlines section, 6H; requires miniature 9-con- 
tact socket. Types 10DR7 and 13DR7 are identical with 


type 6DR7 except for heater ratings. SHF 
6DR7 10DR7 13DR7 
Heater Voltage (ac/dc) .................00% 6.3 9.7 13 volts 
Heater *Curren€: 225% Seo Ore e seers Ge eend 0.9 0.6 0.45 ampere 
Heater Warm-up Time (Average) .......... — 11 11 seconds 
Heater-Cathode Voltage: : 
Peak valiepy s,s oc Ranh Rees ae ee +200 max +200 max +200 max volts 
AVEVA SE a VAIN omit a inne elon: 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No.l Unit No.2 
Grid stom lately oer cas cee ee ee ees 4.5 8.5 pF 
Grid to Cathode and Heater .................. 2.2 5.5 pF 
Plate to Cathode and Heater .................. 0.34 1 pF 
Class A, Amplifier 
CHARACTERISTICS Unit No.1 Unit No.2 
Plateu/Voltagze ie. socias sopra el Moe ane eee 250 150 volts 
GridbevVoltawe sn kek Ao eR RNC Beas ott acne ay nen eee —3 —17.5 volts 
Amplification Factor... ace A EER oc ee ee ee 68 6 
Plate, Resistance (Approxs)” «. ink. eee ose coe 40000 925 ohms 
ILransconductance’ sts.) Sie be iae Ordos oe ere Oe 1600 6500 umhos 
Plates Curren tier se eco eal ee eee 1.4 35 mA 
Plate Current for grid voltage of —24 volts ........ -— 10 mA 
Grid Voltage (Approx.) for plate current of 10 wA —5.5 — volts 
Grid Voltage (Approx.) for plate current of 50 wA — —44 volts 
140 
120 
re) 
& 100 
i 
S 
= 80 
a 
= 
= 60 
hag 
F 40 
3 
a 
20 
200 ce) 
Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
DC iPlate: Vobave fw ia ee Ree 330 275 volts 
Peak Positive-Pulse Plate Voltage# ............... —- 1500 volts 
Peak Negative-Pulse Grid Voltage ................. 400 250 volts 
Peaky Cathode Current. i. in, |. Anes bess ee 70 175 mA 
Average Cathode Current. .:..-....0. 065.005 Se ummcee 20 50 mA 
Pilate ‘Dissipation ) (ee sete teh c. cal ccc ek 1 if watts 


MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
For grid-resistance-bias or cathode-bias operation 2:2 2.2 megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


TECHNICAL DATA 241 


6DS4 


HIGH-MU TRIODE 2Ds4 


Nuvistor type used as grounded-cathode, neutralized 
rf amplifier in vhf tuners of color and black-and-white 
television and FM receivers. Outlines section, 1; re- 
quires nuvistor socket. Type 2DS4 is identical with 
type 6DS4 except for heater ratings. 


INDEX=LARGE_ LUG 
@= PIN CUT OFF 


12AQ 
2DS4 6DS4 

Heater Voltage (ac/dc) ..2.. 2.0.5 ss secrete cents 2.1 6.3 volts 
Pint eD SECU gs ee ee en ee ee nee tie se 0.45 0.135 ampere 
Heater Warm-up Time (Average) ...-.----------000' 8 — seconds 
Peak Heater-Cathode Voltage ....---------ssrrrrcces +100 max +100 max volts 
Direct Interelectrode Capacitances (Approx.) 

Te a rel ASS ei ie a ee aC a I a 0.92 pF 

Grid to Cathode, Heater, and Shell .......-----eeeeeerrrercces 4.3 pF 

Plate to Cathode, Heater, and Shell ......-.--------+---> “fy 1.8 pF 

Disterta Cathode. .....-.. +--+ see Regs Saye Wie RR the ati 0.18 pF 

iieater wtoucartbode ©... eo ore pee hoa eS Mere Ty aN 1.6 pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
PUR PRESUDIVEVOILATS | «2. <r cosine meetin ss ns ae eee eee ae 300° volts 
een Gtr tte et) | eT I ee eee ee es iis 135 volts 
Grid Voltage, Negative-bias value .........--++++ssssrrerrcr tte 55 volts 
Grid Voltage, Peak positive value .......--.---ssees reer crete 0 volts 
AEC RE AINE, O08 Pier where tas «see. hs Sed wayeeetnee Mees oes 15 mA 
EESTI DOO Nine | 5 se eee eee eee eee oes tie mictentt ene se 1.5 watt 
CHARACTERISTICS 
Pietaneennl Voltage .£. oo ero  e tet ee es te een ® 110 volts 
pil y. AV OLAGe ayete aiels 2 GS Seid sien oie Fat oe NOR Oe wee ee ee nes 0 volts 
PR ilet ase esIStOL |... nde on cogs cen sp ne Re GRU Bains aia o's + os 130 ohms 
altima tion ME AeCtOr igi. aki cas eee he yes ee Tee ere ar 63 
Piateuivesistance «(ApPprox:) ican. 5-2. er eee eae toate 7000 ohms 
ee ANTE CO TIEG fet a sheik. Pg) i ee Ee ieee eee ee 9000 umhos 
es Ere DS arene acces CNOA AACR Sk Miler iat. Pata a 6.5 mA 
Grid Voltage (Approx.) for plate current of 200 (A. i koe aes Fae —5 volts 
Grid Voltage (Approx.) for plate current of 10 1) Wem Pear pee: A —6.8 volts 


25 
ta 
320 
u 
a. 
= 
=< 15 
3 
= 
aay 
uw 
e 
s 
a 5 
0 40 80 120 160 200 240 280 
PLATE VOLTS 92CS-lI209T 
TYPICAL OPERATION 
Baler ite ©, yo. SIND hc I oe ee MM ooo etre are note: crane alle 70 volts 
EMMI OPU EV OUR SE (oo icw lace cele oe ie cee gate ce aS eee oe nie hy he 0 volts 
| Pee eam tr rr) GUN OR AER Rs . RTs TORI GE os a6 we wan Ee oe es 47000 ohms 
Wsaplification Factor ire. 0... .. 6... ERIE, ow eee te ee eens 68 
Plate Resistance (Approx.) ......-0. 5-22 - feet ee nee e eens 5440 ohms 
en . en ear ke ee 12500 pumhos 
aarti Beale oa Re aio aw 8s MN IS 0 5 eta 0 ko x wictererenn ty MEME ONY qi mA 
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MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance:= 
For fixed-hing operation") 345.5. 255;6 4 oe ee eee 0.5 megohm 
For ‘cathode-bias operation ........00. 0.00000 Seccuueecdbelue. Ze megohm 


° A plate supply voltage of 300 volts may be used provided a sufficiently large resistor is used 
in the plate circuit to limit the plate dissipation to 1.5 watts under any condition of operation. 


= For operation at metal-shell temperatures up to 125°C. 


6DS5 BEAM POWER TUBE 


Miniature type used in the audio output stages of tele- 
vision and radio receivers. Outlines section, 5D; re- 
quires miniature 7-contact socket. 


Heater + Voltageni(aahde): 65k OR ee ee Ae ee eee 


Heater’ Current iii i065 oh se oko See Os Lb eek bo ee eee ee 0.8 ampere 
Peak Heater-Cathode Voltage .................................... +200 max volts 
Direct Interelectrode Capacitances (Approx.) : 
iSrid. Neil tor Blate co sce ee a eee eee 0.19 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ....... 9.5 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........... 6.3 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


EAGLC AV OMERO ee ode ce ees cate te ee eS Se ee 275 volts 
Grid-No.2 (Screen-Grid) Voltage ................................. 275 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
late Dissipation s ovindis bos coe he oe Dh ee a ee ee 9 watts 
GEAOOING, Sy LNDUES oe aids ccia  eee PA watts 
Bulb Temperature (At hottest point) 250 °C 
TYPE 6DS5 

ee GRID-No.2 VOLTS =200 

a | 

Gi ava keod espe tel ec 
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QO 100 200 300 


PLATE VOLTS 92CS-9292T 
TYPICAL OPERATION AND Cathode-Bias Fixed-Bias 
CHARACTERISTICS Operation Operation 
Plate Supply Voltage ................ 200 200 200 250 volts 
Grid-No.2 Supply Voltage ............ 200 250 200 200 volts 
Grid-No.1 Voltagel! 16). eet — — —7.5 —8.5 
Cathode-Bias Resistor ................ 180 270 — — ohms 
Peak AF Grid-No.1 Voltage .......... 7.5 9.2 7.5 8.5 volts 
Zero-Signal Plate Current ........... 84.5 27 35 29 mA 
Maximum-Signal Plate Current ...... 382.5 25 36 ae mA 
Zero-Signal Grid-No.2 Current ....... 3.5 3 3 3 mA 
Maximum-Signal Grid-No.2 Current .. 9 9 9 10 mA 
Plate Resistance (Approx.) .......... 28000 28000 28000 28000 ohms 
Transconductance .................. 6000 5800 6000 5800 umhos 
Cathode-Bias Fixed-Bias 
i Operation Operation 
Load: Reaistancéys(8 oie. os ek 6000 8000 6000 8000 ohms 
Total Harmonic Distortion ........... 10 10 9 10 per cent 
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MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation ...........:. cece cece eee cere eer eee: 0.1 megohm 
For cathode-bias operation .........-.e cess eee eee eee eres 1 megohm 


6DTS5 


BEAM POWER TUBE 12DTS 


Miniature type used as a vertical-deflection-amplifier 
tube in television receivers employing 110-degree pic- 
ture-tube systems. Outlines section, 6E; requires 
miniature 9-contact socket. Type 12DT5 is identical 


9HN with type 6DT5 except for heater ratings. 
6DT5 12DT5 
Heater Voltage (ac/dc) ..........---:e eect eee ees 6.3 12.6 volts 
Tetons: (CHS Ne spear eS SIE Re Sno ige Ce ncRtnr er CeCeCLCe TOICRCHO RRC Sx 8 Ose 1.2 0.6 amprees 
Heater Warm-up Time (Average) ..........-----++:- — 11 seconds 
Heater-Cathode Voltage: 
PeakevAIGWe | eka ith ial. Pelee ee ers * +200 max +200 max volts 
PRPEMEPSVAIIG 20 6 Oyo s coe es se keine fee eas vim 100 max 100 max volts 
Class A, Amplifier 
CHARACTERISTICS 
PlAtecmeVOltaret eens... 6b beens feted asewe segeanes 60 80 250 volts 
(RID SINOMO NOME LED Mc toe os teen cee reg shea 150 250 250 volts 
GAIN OMe OLTR LOI so Soe 8 hie aie we melee telecuensiies 0 0 —16.5 volts 
IRYATISCONGUCEANCE  <.5.c0sucidc son vole oRUeueMoNS » ehars Sehr —_ — 6200 pumhos 
Deavka Coypeante c Ge Gee a eRe ene, op 95¢ 195¢ 44 mA 
Grade Nowe CULrent l= jc make cdrdldtc ie Fe ie ol ale We see 8.5¢ 19¢ 1.5 mA 
Grid-No.1 Voltage (Approx.) for plate current 
PSPC MET YAN MR I ooh ee Freeh circa ar a ha cansstogad siiaielens eri — — —35 volts 


¢ These values can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) 


DOmblates VOlIALCN st isc oes ook se eee eo wht eee cee ale te ee oe eiee 315 volts 
Peak Positive-Pulse Plate Voltage# .............. cece eee e eee 2200 volts 
Grid-No.2 (Screen-Grid) Voltage ...........-.- 2. eee e ee eee eee 285 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage ............ 250 volts 
Henim@athodemCurrent.: +265 oes iba eb eb ee a cb hee e wae be meme eines © oe 190 mA 
Mweracetoatnode: Ourrent <: io ie he ae eee tie ee eae’ 55 mA 
Pinte somespation me EY. SE Sie bo Bts 8 PAB fe cient Pa pale Gee aoe 9 watts 
Coico NOME UTR anew alae wi cccess 5 lake oie e sgayenale wusheis) «sb else vers vsieis 2 watts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
Horetixed=piasm Operation, . cnicsge oe ee ee ec neh oe ye Pee 0.5 megohm 
HMorucathode=bias operation sors... 6 set te oe ee shen oye 1 megohm 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


Refer to chart at end of section. 6DT6 


6DT6A 


SHARP-CUTOFF PENTODE 3DT6A, 4DT6A 


Miniature type used as FM detector in color and black- 
and-white television receivers. Outlines section, 5C; 
requires miniature 7-contact socket. Types 3DT6A and 
ADT6A are identical with type 6DT6A except for 


7EN heater ratings. 
3DT6A 4DT6A 6DT6A 

Hleater “Voltage (ac/dc) .....00%.6i2. es. cee 3.15 4.2 6.3 volts 
PA rei Ame GT EPOU Gh Beets cc airs saben cuonot sh ate tora ne ator eMe: abe Whetere se 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Average) .......... 11 11 — seconds 
Heater-Cathode Voltage: 

De eect SENT ett bor. fs toed artedon a halls Coben ove hedo “elanons +200 max +200 max =+200max volts 

GOA SCME VALUE” chevenn tes iere Gos = 7 deeded 100 max 100 max 100 max volts 
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Direct Interelectrode Capacitances (Approx.)* 


Grid=No-8 “to* Plates eos os Sah or ere ae ee 0.02 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Entertial Shield «iit 5) a6 ayes syiee wise soe eRe Ook Wee nee 5.8 pF 

GridENosF to WP late tage «5 os nh Mate hs eee eee Lee pF 

Grid ING. Tito, Grid. Noi nto oc a ln ee ee ae te 0.1 pF 

Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, and 

Interval e Shield oie ote ce en te ate eee Gales ee 6.1 pF 
* External shield connected to cathode. 
Class A, Amplifier 
CHARACTERISTICS 
Plate. Supply 7Woltage. Sass fi oh ae Ne ge ra 150 volts 
Grid” No.3, (Suppressor Grid) 0005.05... cs... ce el tees Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Supply Voltage ......................5. 100 volts 
Cathode-Bias.) Resistors c:., vcctor. So NUL eee Py Oe. vig ot 560 ohms 
Plate: Resistance’, (ADDrOx!)) caret cr oe Te ee 0.15 megohm 
Trans¢onductancejyGrid Nozkivto Plate: 42:.4::6. co lsjcvan. ok cam eens 1350 pumhos 
Transconductance; :Grid No.3. to Plate...) i. ccs foc on een snee 515 umhos 
Elgte.. Current: “ra 5. SP ae tee Oe, oe Ee ee, 1.55 mA 
Grid-No:2i Current. .j:isee fiuaic . Hae Roy iss one's eatin eo hoe 1.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 10 wA ........ —5.2 volts 
Grid-No.3 Voltage (Approx.) for plate current of 10 wA ........ —A4,2 volts 
FM Detector 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate VV OH age re ore rte ee re ee ee Cee REY RRM neler pik) Se real 330 volts 
Grid-Ne.3 Voltage) Ore Pee Ses SER FE oe OD vires ois ning 4 res 28 volts 
Grid-No.2 Supply, Voltage 22. 2. ibe na ot Re ee te eee 330 volts 
GTIG-INO. 2 VOMACE ib Sc toaie oa Ui ae ie ee eR ee es te ee Rees See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Piace V Dissipation oo che in) eo ee a eee 1.7 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ...................00. 1.1 watts 

For grid-No.2 voltages between 165 and 330 volts ............ See curve page 98 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-biag | OpPeraGionie o cecnicace disc ccd. HAS, iced antag ensue 0.25 megohm 

For cathode-bias soperatiotives: 21.098...) cucu es 0.5 megohm 


6DT8 


12DT8 HIGH-MU TWIN TRIODE 


Miniature type used in radio and television receiver 
applications and in push-pull rf amplifiers or as fre- 
quency converter in FM tuners. Outlines section, 6B; 
requires miniature 9-contact socket. Type 12DTS8 is - 
identical with type 6DT8 except for the heater ratings. 
Except for heater and heater-cathode ratings, inter- 
electrode capacitances, and basing arrangement, these 
types are identical with miniature type 12AT7. 


6DT8 12DT8 


Heater Vottagercae/ de). 6.3 12.6 volts 
Heater? Currentyr gis... io. RES A Me. RE LT 0.3 0.15 ampere 
Heater-Cathode Voltage: | 
Peaktwalnets S| var Ieee) TG ete ee ers eer +200 max +200 max volts 
AVerawe Wve tie oita outed cis tata Ase nL me Ae 100 max 100 max volts 
Direct ecreleeiioge Capacitances (Approx., Each Unit Except as 
oted: 
Grid toyPlatei ls beh..upoeet. eo date en AO Bars 1.6* pF 
Grid to Cathode, Heater, and Internal Shield ................. 2-7* pF 
Plate to Cathode, Heater, and Internal Shield ................ 1.6* pF 
Heater, tayCathodesqitye s,s ADTLED eee... eee eee. 3e pF 
Cathode to Grid, Heater, and Internal Shield (Unit INO: 2) eae. 5.37 pF 
Plate to Grid, Heater, and Internal Shield (Unit INOiZ) ee, se 2.8f pF 


f+ With external shield connected to grid of unit under test. 
¢ With external shield connected to ground. 
* Wit external shield connected to cathode of unit under test. 
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HIGH-MU TRIODE 6DV4 
2DV4 
Nuvistor type used at frequencies up to 1000 MHz in 
uhf oscillator stages of color and black-and-white tele- 
vision receivers. Outlines section, 1; requires nuvistor 
socket. Type 2DV4 is identical with type 6DV4 except 
for heater ratings. 


INDEX = LARGE LUG 
@ = SHORT PIN 


12EA 
2DV4 6DV4 
Heater Voltage (ac/dc) .......------e eects eter ees pant 6.3 volts 
HeatereCnrrente...4 2.5 Usk es jhe pe ce ee tee eee tees 0.45 0.135 ampere 
Heater Warm-up Time (Average) .........-+++++++> 8 oo seconds 
Peak Heater-Cathode Voltage .........-----+s+eeeee +100 max +100 max volts 
Direct Interelectrode Capacitance (Approx.) : 
ett: Pete gh oe FS a SE i Tile sorts SS ee Be wie woe 1.8 pF 
Grid to Cathode, Heater, and Shell ..........-.- eee eeee ee ceee 4.4 pF 
Plate to Cathode, Heater, and Shell ..........-----++eeereeees 1.9 pF 
Pinte srOmGathOdess fe. hon. 0 Mees oe elects tec ee ou lele sss oem oct 0.25 pF 
Flentersto Cathode |... hike be ee ee ee eee eine ee ee 1.4 pF 
Sori A OBTHOUE «2 ee ee ce ne te oe em eee yt tt oe ke Bye pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Pinte Supply Voltawe ..... G0)... 0. concep nena wen creer ee ewes 300 volts 
PlstesVoltage (0... Sel ce eee cements Ree ee ee ee ew ene es 125 volts 
Grid Voltage: 
Negative-bias value .............. ccc eee e ent etn reeeeeres 55 volts 
iat ASSIE EET VALUE | o5.u.6i 55 c0n ve nse neb etspns oie enierelin Se ein io one baits ERE Bs Je volts 
Mer aUMDMTINREAMEN | so cca cr acer gcccs here v enscaees bye) arene egin Fleiss ere ih nllt b enere RINT ABE he uf watt 
Maren RUTEONE |. 55 5 aces cyscersinpanenercznns ©) oben cues prerniene tepinger ot mcembanpiien ss cae 15 mA 
CHARACTERISTICS 
PigGe SOORIy  VOURLS «es ike os we tee we eile oem te «ties bine elinats 75 volts 
Cuthode-pias. Resistor . 807 22 Be ee ee ee ee wee 100 ohms 
: Amplification Factor ............-.:e eee e eee teen eens 35 
: Plate Resistance (Approx.) .....6.--..ee eee e cece eee teres 3100 ohms 
: nO SSA in ie as ccc si oie 18.08 ye en tema inle she mi lot le ope 11500 pumhos 
ted re area Ae PSE Rha. Aa bo whee Bales ols, Uae ee ole we epee fe eke 10.5 mA 
Grid Voltage (Approx.) for plate current of 10 71 nee Pate rs liege —T volts 
| 25 
n” 
uJ 
i pepo 
a. 20 
| = | 
| < 
5 15 
: = 
| 10 
q 
| at) 
a 
5 
he) 50 100 150 200 250 
| PLATE VOLTS  92¢s-11781T 
| 
| TYPICAL OPERATION AS OSCILLATOR AT 950 MHz 
| RI eR ina Pe AE RAE Deol Sate ee wonle te ernie ahve s ales ws 60 volts 
RNR Re oe bY aids id ala alse Fisid « PUPAL» Ade 2 = Fin» She Blas Ries ¢ —2 volts 
i oer gd enti gilli SGN eee SNORT grr Sear erie ee wee Ree ET 5600 ohms 
! UIC ah ke ee aa Nene eae els ee ee eg Were ae sans 8 mA 
el od GEoT ay i HO eee ate Oct oir cen, CoRR ocr race 0) eee te Ck Se 350 pA 
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MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance :° 
For ‘fixed-bias46peration vee. . ton. 5e ae. Fe, See 0. megohm 
0 


megohm 


bo 


¢ For operation at metal-shell temperatures up to 135°C. 


6DW4 Refer to chart at end of section. 


6DW4A 
6DW4B HALF-WAVE 


12DW4A VACUUM RECTIFIER 


Novar types used as damper tubes in horizontal-deflec- 
tion circuits of color and black-and-white television 
receivers. Outlines section, 11D and 30B, respectively; 
require novar 9-contact socket. Socket terminals 1, 3, 
6, and 8 should not be used as tie points; it is recom- SHP 
mended that socket clips for these pins be removed to reduce the possibility 
of arc-over and to minimize leakage. These tubes, like other power-handling 
tubes, should be adequately ventilated. Type 12DW4A is identical with type 
6DW4A except for heater ratings. Type 6DW4B is identical with type 
6DW4A except for heater-cathode voltages. 


6DW4A 
6DW4B 12DW4A 

Heater “Voltage tiae/de). <i0s00).03 Vek a os ea 6.3 12.6 volts 
Heater? Current eet er oo Ve ee a eee a ee 152 0.6 amperes 
Heater p Warm-up elime tee et ee — 11 seconds 
Direct Interelectrode Capacitances (Approx.) : 

Pinte tor Cathode a hare eater... skis once ee eae 6.5 pF 

Cathede:tos Plate andwHeatert i. bisccckageelcklbie. oo be ek 9 pF 

len teveton Cathode tere oko ae Se eee ori yl oats oa eee 2.8 pF 

Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
Reals Inverse. Pinte Voltage#: 1s) c:ccce son. et ele he 5500 volts 
Wea A PisCOrGUlrenes =. 6s achat Axdb eed ee ae 1300 mA 
Aweragenbelatem@urrent: (4...) ohh ae tee on et en be een. 250 mA 
Plate Dissipation @ £00. on. BAe ae. eee Oe eee oe 8.5 watts 
12DW4A 

Heater-Cathode Voltage: 6DW4B 6DW4A 

Peak "value: (702% Ger ee eee ere +300 —5000 —5500 volts 

Average <value; . ih). Ee fas s. hs. ah +100 —900 —900 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 350 mA .................. 25 volts 


6DWS5 Refer to chart at end of section. 


6DX8 Refer to chart at end of section. 


6DX8/ HIGH-MU TRIODE— 


ECL84 SHARP-CUTOFF PENTODE 


10DX8/LCL84 


Miniature type used in color and black-and-white tele- 
vision-receiver applications. The triode unit is used as 
a sync-Separator, sync-amplifier, keyed-age, or noise- SHX 
suppressor tube. The pentode unit is used as a video-output tube. Outlines 
section, 6E; requires miniature 9-contact socket. Type 10DX8/LCL84 is 
identical with type 6DX8/ECL84 except for heater ratings. 
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6DX8/ECL84 10DX8/LCL84 
6.3 10.2 


Heater Voltage (ac/dc) ........--. cere cere ee eeeees volts 
lea tare Garrentanrie. « . he sis es yo eae ees gna 0.72 0.45 ampere 
Peak Heater-Cathode Voltage .........--:.ss+eeeees +200 max +200 max volts 
Ciass A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
Plate Supply Voltage ............e sce e eee eee tees 550 550 volts 
Peak Plate Voltage, with maximum plate current of 

PURI ant RN es Soh cas spherach suis s da Romy piimisites'ss sh) * 600 — volts 
PinteMVOUAPED nc. cc ke sn eens wee tee eee ae 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 550 volts 
RUE V ATTA O Tt yee ec ce ese eee es ee es — 800 volts 
DME ROO RO TOUETCNU oc ree ce ee Slee widaied cee oe 12 40 mA 
Pinte SIssIpAbION ~2 2.7). es ee le rcs Hee he SM 1 4 watts 
ROTAIENG PENDUC fore ece wis oe ele Se swe eee ee eee a's - eT watts 
CHARACTERISTICS Triode Unit Pentode Unit 
PIgt ee VOUBZE tl isc te se ee ew al 200 170 200 220 volts 
GrigeNo ET VOMAGe fe ee ee — 170 200 220 volts 
Grid NOt Voltsre o..0. 9.290. bese —1.7 —2.1 —2.9 —3.4 volts 
Amplification Factor ..............--. 65 —_— — -— 
Mu-Factor, Grid-No.2 to Grid-No.1 .... — 36 36 36 
Plate Resistance (Approx.) .......... _ 0.1 0.13 0.15 megohm 
Transconductance ...........-.-++++55 4000 11000 10400 10000 pumhos 
Pintermeurrental ss 23 oak ches Ste te se oleae 3 18 18 18 mA 
Grid-No-2eCurrent. ..... %-T ists... ae. — 3 3 3 mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1- Circuit Resistance: Triode Unit Pentode Unit 

For fixed-bias operation ...........-.++eeeeeeees 1 1 megohm 

For eathode-bias operation ........----+--++-85: 3 2 megohms 


© With maximum duty factor of 0.18 and maximum pulse duration of 18 microseconds. 


colt TRIODE 6DZ4 


Miniature type used as a local-oscillator tube in uhf 
color and black-and-white television receivers covering 
the frequency range from 470 to 890 MHz. Outlines 
section, 5B; requires miniature 7-contact socket. For 
curve of average plate characteristics, refer to type 
6AF4A. 


Heater Voltage (ac/dc) 2.22... 6 i cee cece ect eect ete nnees 6.3 volts 
Fal Cre ULpen Geet le cen da mrae See ttn los Gt: epee pie PE eee es ees 0.225 ampere 
Heater-Cathode Voltage: 
SE TE a a eee Onna er ne ere ki +50 max volts 
Aperage Wale oe. 2. DMG 2G. OT OS DR eee eens 25 max volts 
Direct Interelectrode Capacitances (Approx.) :° 
MrT TALE rk, ore b alete wit 6 oie clel's al eis si ccielele sees oe cies sisieisis 1.8 pF 
Grid to Cathode and Heater ............--. seers erence ees Age pF 
Plate to Cathode and Heater ...........--- see eee eee terete 1.3 pF 


° With external shield connected to cathode. 
Class A, Amplifier 


CHARACTERISTICS 

Pletasupply Voltages. . ..0)<.5.- se. Bate bocibe 3 + sees epee Heke tee tee 80 volts 
REE cas oe nes wee eeiiys 28 ae me Ree his 8 poss ouars 2700 ohms 
Wingnnention aetor Seas ee ie te es ee wees 14 

Plate Resistance (Approx.) ....-.---- seen cere tern ete etnies 2000 ohms 
TramnsGonductance (2... wc te teeter ee ere raters 6700 pmhos 
aT MN iis ew dis oe RR RIE BS TE we a BE sh fae We arm aha Be each 15 mA 
Grid Voltage (Approx.) for plate current of 20 PED Sinat Bhar okie AR ie ee —11 volts 


UHF Oscillator 
MAXIMUM RATINGS (Design-Maximum Values) 


DR i, ce ne EE eee hh owen on ne mp aagewcannees 135 volts 
Grid Voltage, Negative-bias value ..........------seeeeererrteres 50 volts 
Demme VIG. c 10h aie oe wre OBIS 0 6 bee ein iegeie ne aie wleie ® o ahslig le a ee 2 mA 
RE SEP UES... 05th nn oie ne LUD baw oie, nenymae wcanne soon sepa cause jonben woe 4 nee 20 mA 


BPTepTETPIGRIDMET — ... . 2G ooo. oo ok te oti n 6 ecu pe yeninyniie sgn vais inte nie io enw oe Tae as 2:3 watts 
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Fanta JSupplynaveiage tt. 6 BQ. on ae aga lane ah a ea 135 volts 
Plate-Gireutt “Resistance te 20 cscs. savin eens xa dovnabbana sens 2700 ohms 
Grid" Resistoron ee Ae rte oes is MAME Y AAA hcl 10000 ohms 
Plate. Current 20 Oc eae a CS ae, a er lees Uncen ea 15.5 mA 
Grid ‘Current” (Approx.) °"). *. =) SEU Be eens 800 pA 


For fixed-biag operation. ..........).. 38. }aR2We. SEAL. ee Not recommended 
For cathode-bias operation . 22... 6660 cee ooeenc hence cece. 0.5 megohm 
6DZ7 Refer to chart at end of section. 
6E5 ELECTRON-RAY TUBE 


Glass type used to indicate the effects of a change in a 
controlling voltage. It is used to indicate accurate 
radio-receiver tuning. Outlines section, 13H; requires 
6-contact socket. Heater: volts (ac/dc), 6.3; amperes, 
0.3. For additional considerations, refer to Tuning 
Indication with Electron-Ray Tubes in Electron Tube 
Applications section. 


Tuning Indicator 
MAXIMUM AND MINIMUM RATINGS (Design-Center Values) 


Plate-Supply Voltage 2.0 2). 0e hcl ise) ae eee 250 max ls 
250 max volts 
POLEOE, OM BESe HARARE S's et) OAS os se oe eh ee { 125 min wali 
TYPICAL OPERATION 
Plate and Target Supply Voltage .................. 200 250 volts 
Series Triode-Plate Resistor ........................ 1 af megohm 
Targetaqenent kas. vad tLowtte. .... 6,-5.0, 3 4 m 
Triode-Plate Current* 0.19 0.24 mA 
Triode-Grid Voltage (Approx.) : 
For shadow angle, of 0°). ....... aie. oer ee —6.5 8 volts 
For shadow angié: of 90°20) 25 0. OSs, Sy 0 0 volts 


* For zero triode-grid voltage. 
f Subject to wide variations. 


6E6 Refer to chart at end of section. 

6E7 Refer to chart at end of section. 
6EA4 Refer to chart at end of section. : 
6EA5 Refer to chart at end of section. | 


6EA7 DUAL TRIODE 


Glass octal type used as a combined vertical-deflec- 
tion oscillator and vertical-deflection amplifier in tele- 
vision receivers. Outlines section, 18B; requires octal 
socket. Heater: volts (ac/dc), 6.3; amperes, 1.05; maxi- 
mum heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 


CHARACTERISTICS Unit No.1 Unit No.2 
Plate, Voltage oot vies. «a quer claroenteh un ide AO 250 60 

Grid” Voltage fT PE to erie ee ee —3 0 
Minplification Factor 4. Gi... X20 ie 0 a es Me 66 sae 

Plate Resistance CAD DEONS) itd Be Senedak, 64 ee edeee 30000 — 
Pranscottduetanger 4... tics, ee eee 2200 
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Grid Voltage (Approx.) : 
For plate current of 20 WA ..........--++-: —5.3 _ —_ volts 
For plate current of 200 wA .............-: — —_ —A5 volts 


e This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.l Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 

WOmelate: Voltage . 65). . 8eem ee. ASE wh we yee spe 350 550 volts 
Peak Positive-Pulse Plate Voltage# .............-.. —— 1500 volts 
Peak Negative-Pulse Grid Voltage .............--.-- 400 250 volts 
PeakeG@athoue cCuUrrent: G2. 6G ee occ ee a ge cele oe — 175 mA 
Average Cathode Current ........------ see eee eeeee — 50 mA 
Plate Dissipation 2) eee ee eget oe eee 1 10 watts 


MAXIMUM CIRCUIT VALUES 


Grid-Circuit Resistance: 
For grid-resistor-bias operation ..........-.-.-- 1 1 megohm 
For cathode-bias operation ..°.........5.....--: pepe 222 megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


MEDIUM-MU TRIODE— 6EA8 
Kpca2 SHARP-CUTOFF PENTODE seas, 9K, 19EA8 


'S Miniature type used as combined oscillator and mixer 
x, in color and black-and-white television receivers utiliz- 
ing an intermediate frequency in the order of 40 MHz. 
Outlines section, 6B; requires miniature 9-contact 
socket. Types 5EA8, 9EA8, and 19EA8 are identical 


SAE with type 6EA8 except for heater ratings. 
5EA8 6EA8 9EAS8 19EA8 

Heater Voltage (ac/dc) .............. 4.7 6.3 9.5 18.9 volts 
Heéater @urrent +... 65... jaenefenendee ss 0.6 0.45 0.15 0.15 ampere 
Heater Warm-up Time (Average) ..... 11 11 11 11 seconds 
Heater-Cathode Voltage: 

TEAS yr 7a eee +200 max +200 max +200 max =+200max _ volts 

WAveraves value a... 0-860: Secs te 100 max 100 max 100 max 100 max volts 


Unshielded Shielded 
Direct Interelectrode Capacitances: 
Triode Unit: 


ORE GETORPR TALC Ise cos Pe re Be eas BS iN eee Nate & 1.7 1.7 pF 
Grid to Cathode, Heater, Pentode Cathode, 

Pentode Grid No.3, and Internal Shield ...... 3 3.2 pF 
Plate to Cathode, Heater, Pentode Cathode, 

Pentode Grid No.3, and Internal Shield ...... 1.4 1.9 pF 
@athode tos beater ... Sisto Nase se Ss Be oes cele 3 38 pF 

Pentode Unit: 

PLING OTe COP EE LACE 86g Sree n oan soo sale ep cone Sis wee cee 0.02 max 0.01 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 

Grid No.3, and Internal Shield .............. 5 5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, ‘ 

and internal Shield ..ji8. 5.0%. j690) .2.08...% 2.6 3.4 pF 
BLst eet LOG GUE OLS to ove oss th csicensthSuntdao nonce won swonieyoher rious 3 38 pF 


° With external shield connected to cathode of unit under test except as noted. 
= With external shield connected to ground. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
PIA OMAOUER SCM elt eta hte GO eaten sais nle Og eee a wine's 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ oe 330 volts 
de Oso VIOUETA COR o 5 Ss cic IRM esos oe wre wire onel s ies oh sane — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Pit eu ISSA atLO Tries. ise ee. os als, as on onnh ane mi stenispshalepepees 2.5 oe watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts .......... — 0.55 watt 
For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 
PP ISLCMAMINOLV EV OLLALC flix d Scone wpe iid teyye es fae 150 125 volts 
Marte OMUN LADO arses ore cracehees yeieas, eset cen yours «'* — 125 volts 


Gide NOCle ViGItAMORS ...., tata e = oe eye baado hen saekapeinles shahrons — —l1 volt 


PLATE MILLIAMPERES 
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Triode Pentode 
Unit Unit 


Cathode-Bias Resistor ............... 0c. cccceccecee. 
Amplification , Factor i coos: Aviusttediestins cas weanfeu bree he tA 


OF OOP SO Oe wo vow wr ette Wiese te 
nS KO? Caisse 0) 8270. 10: 6 16 aan: [wap ac Soh il bs ie op hcg) ea) Coilip. te Vee, (at ae 
Si io) ere) iO! Sheds) oes, 6) os alee es chiens eisai SNe be ae ote 


$s TYPE 6EA8 
N GRID-No.2 VOLTS =125 
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PLATE VOLTS 92CS-9867TI 


6EB8 HIGH-MU TRIODE— 
ite SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. Pentode unit is used as 
video output amplifier; triode unit is used in sync- 
separator, sync-clipper, and phase-inverter circuits. 
Outlines section, 6E; requires miniature 9-contact 
socket. Type 8EB8 is identical with type 6EB8 except 
for heater ratings. 


6EB8 8EB8 
Heater Velage (ac/dc): :.....:..0,.- ter. Le eee 6.3 8 volts 
Heater “Curreng uae ce ia oes ean ne a ee 0.75 0.6 ampere 
Heater Warm-up Time (Averages ice tl ef — 11 seconds 
Heater-Cathode Voltage: 
PiCAR Vale eee opis RO es acs ok a +200 max +200 max volts 
Avewpee: VARIG roi. os outa. os ee. 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
Gridsto CB ate i te aa ates ea ee CE Be ee 4.4 pF 
Grid to Wwthod@ and Miehted 2.2 oo.5ik ceed heck cms oa, ent 2.4 pF 
Plate to Cathode and Heater .....::...+..000. hbo seek. 0.36 pF 
Pentode Unit: 
Grid No.1 to Plate oo. 24h n0 ls ae. Bie Sov ee). ceo 0.1 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
ERSG GAL SMIbIA Rio i aM l 6 pee tae Rd eee en bites Seca a 11 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield "*.'*, 72283 (2s SMe Hae ae Ganiaiies sh Dnroab 4.2 pF 
Triode:'Grid ‘te: Pentode: Plate 44. .4i¢u.2u2,60. . velit, Sheen 0.018 max pF 
Pentode Grid No.l to. "TrisdesP late: sags od, oe ks cas 4 cL eae 0.005 max pF 
Pentode’ Plate to Triode ‘Plate +: Ont; Uils Thy Maga Oo oh 0.17 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate ' Motta wend aunty Seu! le, oh RN a, ae Peg 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage :.sy. nai dseus: — 330 volts 
Grid-No.2¢ Voltaved.: oo) sau. 4) let OR es — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate. DissipationIag. fo. 6.2 ewes ce oncdcatbccede 1 5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts .......... —_ nS | atts 
For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 
Riate. Supply Voltage: or... Merndiiutiisis dardiywalig Seasdaosrcasten 250 200 volts 


Grid-No.2 Supply) VoHAg@E: oc. ee hiudig deacon Doel don a 125 volts 
Grids Voltages 3 ace kaok cy gee) wend en iam reeaitee —2 oa volts 


TECHNICAL DATA ; 251 


Triode Pentode 


Unit Unit 

Cathode-Bias Resistor .............-2seeeee eee eeees — 68 ohms 
Amplification Factor ............-. see eee eee eee 100 — 
Plate Resistance (Approx.) .......-.:-e sere eee eeeee 37000 75000 ohms 
TE a TBCONOUUCTRTICG oe occ cee tine wwe eee ewe ooo ohe soles 2700 12500 pmhos 
Ma POA@ TET OTE Pe ops 5 one. ei to oy on ce entesiegs vero set akon) «) ewepeue, aus su 2 25 mA 
FEES? Citra tay 1 oe ES, Serie Cimento cy Care Coe Aon — qT mA 
Grid Voltage (Approx.) for plate current of 20 wA .. —5 -— volts 
Grid-No.1 Voltage (Approx.) for plate current of 

oa, Ugo: 2 gt 2 Pa ht —_— —9 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Hor saxed-biast operation, .. 6 w.<... sis. - so ee)- oe 0.5 0.25 megohm 

For cathode-bias operation ...............-++-+-: 1 il megohm 


PLATE (Ip) OR GRID—No2 (Ico) 


TYPE 6EBS8 
PENTODE UNIT 
GRID-No. 2 VOLTS =125 


MILLIAMPERES 


PLATE MILLIAMPERES 


PLATE VOLTS 92CS-9906T PLATE VOLTS 92CS-9907TI 


12FA 
volts; + not recommended, —450. 


BEAM TRIODE 6EH4 


Duodecar type used for the shunt regulation of low- 
current, high-voltage power supplies in color television 
receivers. Outlines section, 16E; requires duodecar 12- 
contact socket. For high-voltage and X-ray safety con- 
siderations, refer to type 1G3GT/1B3GT. Heater: volts 
(ac/dc), 6.8; amperes, 0.2; maximum heater-cathode 


Shunt Voltage-Regulator Service 


MAXIMUM RATINGS (Design-Maximum Values) 


Pe ECAC YEE CS So es soe ce ge PE ee ee EN oe Sees 27000 volts 
Unregulated Plate-Supply Voltage ........-..-- esses eerste terres 60000 volts 
ROT aR LER O OO i tne oii c «we ob we 0 sie es es wn ko 8 0d Sinks Fi Fhe 9 0 ne hts 6 Ol —135 volts 
ES A arese thei ie it een ae a nine SINE ao SO Se a —440 volts 
Average DC Plate Current ..........c cece eee e cece e eer ec ee eeeeees 1.6 mA 
Pipe MIBRIGDEIOR ode mie eo isrvecd wesemiahewn eUagremenmpaloranaieianeseomimantanlegs animes 9 as 30 watts 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance: 

For use with “Flyback Transformer’ high-voltage supply ..... 3 megohms 


# Peak value for duration of 20 seconds maximum during equipment warm-up. 


6EH5 


POWER PENTODE 25EHS5, 50EHS5 


Miniature type used in the audio output stage of 
radio and television receivers and in phonographs. 
Outlines section, 5D; requires miniature 7-contact 
socket. Types 25EH5 and 50EH5 are identical with 
type 6EH5 except for heater ratings. 
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Heater Voltage (ac/dc) ................ 6EH5 25EH5 50EH5 


Heater: Current’ tail. (02: Gath 6.3 25 50 volts 
Heater-Cathode Voltage: 2 0.3 0.15 ampere 
PEG Vanier tis! ee ss Sa oe +200 max +200 max +200 max volts 
Average! Valgehae 0, gent ea: 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
Grid. Not toeP late. ii oes sacred unen vate ae 0.65 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 17 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........... 9 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Grid-No.2 (Screen-Grid) VON ge 7 oe id Balen, alee eee ae 130 volts 
Piste Dissipation... 5.00 Mi ey A teyeep ani akenig a: 0 aan 5.5 watts 
GRIGIO. 25 Eins h is crssans inte aonenneacrtilaleneal isu hac lal ee ea 2 watts 
Bulb Temperature (at hottest pointy) 2 oho jae ae ene irae orerneel 220 6: 
TYPICAL OPERATION 
Fate Supply/ Voltages '...bi)iy Suwa.) IM Re a enn 110 volts 
Grid-No.2 Supply Voltage lr. gcc. da ec ce eee 115 volts 
Cathode-Bins, Resigtor#!6 3) Ure) rct 21) ee ee ee 62 ohms 
Peak AF Grid-No.1 WV Ota gO 5. pedo wnrerod Ae ie ho dl, ee 3 volts 
Zero-Signal Plate: Curtentiice 1s... 4..4; Pete 42 mA 
Maximum-Signal Plate Curren nh cai ht. |b bh aee 42 mA 
Zero-Signal Grid-No.2* Current) 7 2 24° | pene 11.5 mA 
Maximum-Signal Grid-No.2 Current yer Fei... be eee ee 14.5 mA 
Plate. Resistance (Approx. jes 4.5, eee. b. , eae ee 11000 ohms 
Transconductanice: hice viihidanwec tees ies sc eee 14600 “mhos 
Load . Restatancewems |... Ry, 4. BOM Es Be te ee 3000 ohms 
Total, Harmonies: Distortiony-°~ jes migiGl <tpe er y tee ae qT per cent 
Maximum-Signal Power LOU 7hs ab) Seabees Seepe cians V MAS UaniGind taco, avi 1.4 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Wormxee-bias Operation 02), Ayia al ocak ee re 0.1 megohm 

Por cathode-biascoperation isos.) 7; iesk sk ce a ae 0.5 megohm 


Push-Pull Class AB, Audio-Frequency Power Amplifier 
MAXIMUM RATINGS (Same as for Class Ai audio-frequency power amplifier) 
TYPICAL OPERATION (Values are for two tubes) 


ztate Stpply iVeltawe ene, etree. te Guee: tary ern 0k | 140 volts 
Grid-No.2 Supply Volga gels. uss, vida fede We aman | ate 120 volts 
Care oce BIAS Meister ois... a GALS, OR Me 68 ohms 
Peak AF Grid-No.1 Violen ge Pat eee te he geen eee 9.4 volts 
Sere Wiese ly Plate Current) ii: cui). jape Wawel oi be eammec er AT mA . 
Maximum-Signal Plate OREM i Si as ey ee en ee 51 mA 
vere-Signal Grid-Né.2 Current’... 9701 SA YR eae 14 mA ! 
Maximum-Signal Grid-No.2 Cutréntimyt siccn snag kbised 2 creme tenes 17.7 mA : 
Effective Load Resistance (Pisxte-to-plate) oc ei gcd ce cp ae a 6000 ohms . 
Total Harmonic Distortion! 74) 6/) Ma. SR See aa ge riae 5 per cent : 
Maximum-Signal Power Ovo)... sevt. At wees . ehh ee kan 3.8 watts 


For fixed-bias operation ....... Rr eae aay RE. 0.1 megohm . 
0.5 megohm . 


TYPE 6EHS5 
GRID-No.2 VOLTS=II5 
—T = 
NL AG fables yours et | | 
A ssoeet SOUT 


PLATE (Ib) OR GRID- No. 2 (1c2) 
MILLIAMPERES 


——— —— Gliese oe 
0 20 40 60 80 100 120 140 160 
PLATE VOLTS 92CS-9623T 
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Refer to chart at end of section. 6EH7 


SEMIREMOTE-CUTOFF 6EH7 / 


PENTODE EF183 


3EH7/XF183, 4EH7 
Miniature types used as if-amplifier tubes in color and 
9AQ black-and-white television receivers. Outlines section, 
6C; requires miniature 9-contact socket. Types 3EH7/XF183 and 4EH7 are 
identical with type 6EH7/EF183 except for heater ratings. 


3EH7/XF183 4EH7 6EH7/EF183 
3 4.4 6.3 


Heater Voltage (ac/dc) ..........--.seeeeees : is volts 
Pieater POULLEN Eien aisle stereos oe le ee ee so oe 0.6 0.45 0.3 ampere 
Peak Heater-Cathode Voltage .........-.-...- +150 max +150 max +150 max volts 
Direct Interelectrode Capacitances: 
RTE NTOsde DOME TATO ee ee dee een ecclinee ce sis vesie lela: Qyeceh s eMspn ces leUbae 0.005 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
PNT VASE TNT I CL gece ko cce isle sles hans os lseReltade oie Wiss» 0. sbsl muna venerte 9 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Trnternal et Sield sys oe eels cic ticis ale y oe ede ele = gue rt eyerers sie es 3 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
Pietersen ly VONAGE oc 5 .u cee on He aes eine So ye ete Mes pe tik > 550 volts 
Ne et re ee ah ST cic ~ oe ono oe nim tine nee es abe ise oe oe 2 250 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive WL UCM eeu ee 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .........--:eseeeeeeeeecees 550 volts 
Free GENO adh cekienk 5 adres ania wae oe oe eye eos oR RM ee pe 250 volts 
a EN as een icsn ra new De ale ds 6 ops ose oo Rae em 20 mA 
Peto ieee tio. Heil 2. a. Fo. Rae PE. 6 ie ee ec eisle cee eh ee ates 2.5 watts 
Cee eC ovis ke «6 ORGS EE ce Sa eee eee ete es 0.65 watt 
CHARACTERISTICS 
tr RN sc coc ancien sw od Sk BENS w silahond Sfeyode Phe> > Hpiefl ea See oo ce > 200 volts 
OPTIC MR os el cle lnG ice otis ee sie a ieisisleleret eee leie wees Connected to cathode at socket 
GT IAeIN Gl? VOLERDO Ne eis, y s soe Seep d eee ene sto esr oF emyiny tee yeh ap oin) eayetes + sues’ = 90 volts 
UT TAIN POLES OR is alec eqs seo cet ie wae oe aya ialg muchos Misys aie) eis Sse aie a onalie —2 volts 
Plate Resistance (Approx.) ........-. 20s escent eter eter e er eeeeee 0.5 megohm 
TANS CONGUCTHANCE. 6 bil). aus ceva eke eye ts; vees @ Hlelole © che raier'sieeunshe ole) Qalle «sehen 7a) 9% 12500 pmhos 
BO Dxt co TSTMS ec head ieisl sis sane o> she celeb b rmbeinee oe oie Aelia 9) ale ‘eG oes 9s 12 mA 
Pi RCMP OTE ic yc 5 hla eas ee AON. ROADS Rosie Ws e's SHE PAT ae 4.5 mA 
TYPICAL OPERATION 
PTR ESE IEA OME ois 65.505 sce, he RUD werd AEDS oie 200 200 200 200 volts 
PEF ON ts |e «i cee Connected to cathode at socket 
Grid-No.2 Supply Voltage ............ 200 200 200 200 volts 
Grid-No.2 Series Resistor ............ 22000 22000 22000 22000 ohms 
Grid=No:1 Voltazwe’ «4.2... 2. sees cccee —19.5 —9.5 —6.5 —2 volts 
Transconductance ............+++e+085 125 625 1250 12500 umhos 
RMS Grid-No.1 Voltage, for 
cross-modulation factor of 0.01 .... 450 160 100 -— mV 
MAXIMUM CIRCUIT VALUE 
GriglINo. eG@ircuit, ReESIStANCE «oo 6 neces ee eee we ae ee no Me eyes Seeusene 1 megohm 
Refer to chart at end of section. 6EH8 
Refer to chart at end of section. 6EJ7 
. 6EJ7 / 
* SHARP-CUTOFF PENTODE 


EF184 


(7)? 3EJ7/XF184, 4EJ7 
AQ Miniature types used as if-amplifier tubes in color and 
\y 5) ‘862 black-and-white television receivers. Outlines section, 
6C; requires miniature 9-contact socket. Types 3EJ7/ 
K 63 XF184 and 4EJ7 are identical with type 6EJ7/EF184 
9AQ except for heater ratings. 


(6) 
ASN 
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3EJ7/XF184 4EJ7 6EJ7/EF184 
4.4 6.3 


Heater Voltage (ac/dc) 6.0... bs ece eens sc. 3.4 volts 
Heater-Current.” Wie. 35 Sor er ee 0.6 0.45 0.3 ampere 
Peak Heater-Cathode Voltage ............... 150 max +150 max +150 max volts 
Direct Interelectrode Capacitances: 

Grid "No:l*to (Plate Weittanone Cases 5 te oe a ee 0.005 max pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.8, and 

Internal (Shield i6...-064@, UW Pea es Saat Raat 8 10 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Interna mShield 052002500. eee eee 3 pF 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) 
Plate;\Supply'* Voltage THiGil- 3 SE DSA. Bea) Ieee 550 volts 
Plate!Voltagierti 292 : enor hacer | eelitinesta.§ sd eee ea ee 250 volts 
Grid-No.2 (Sereen-Grid) Supply Voltage ........................ 550 volts 
Grid-No-2°""V oltage *) 1 83 Pe RE ME ereney, ke ae OION aiamalaeie: Ie 250 volts 
Cathode “Current a riian ahaa 468. arenes. Lape oe Unies 25 mA 
Plate MID IbeiDAvIOUUEN to sc tices he ae eens a ee 2.5 watts 
Grids No: 2 > LA PUE Ra meee. . Kies. RATA SERS. 0.9 watt 
CHARACTERISTICS 
PLACE VOUASC. ea re ee Ne ey Ales een 190 200 volts 
Gridg.NO.Sdcreee Boo. Fe en en Pe hein Connected to cathode at socket 
GridsN0.25) VOUSTO la. Mare Crk) ts ae, Cee 190 200 volts 
Grid- No. LacVoltaces bono tee ek ee Cea ee —2.35 —2.5 volts 
Plate Resistance, (Approx.) 7". e078, SE ene 1 0.35 0.35 megohm 
Transconquctande - 5. 3- ae cen ee ee ee a 15000 15000 umhos 
Plates Current ceo eaite nate, ee ee ae 10 10 mA 
GrIG-ING. 2, CULTEN ba athe eke nee ee 4.1 4.1 mA 
MAXIMUM CIRCUIT VALUE 
GridcNowl-Citeuiti# Resistance: ik ccc cg cks. . oc bee ath cae eke 1 megohm 


6EM5 


8EMS5 BEAM POWER TUBE 


Miniature type used as vertical-deflection amplifier in 
television receivers utilizing picture tubes having di- 
agonal deflection angles of 110 degrees. Outlines sec- 
tion, 6G; requires miniature 9-contact socket. Type 
8EM5 is identical with type 6EM5 except for heater 
ratings. 


6EM5 

Heater “Voltage a(ac/dC) ah atc ene ae ee 6.3 8.4 
Heater Current fyaes, os. aene 2. Gee he ee oe 0.8 0.6 
Heater Warm-up Time (A VeYage) cau wnt ee Led Oe — 11 
Heater-Cathode Voltage: 

Deal cd.Va Wieden a isis t ark eee eee OE erent a ee +200 max +200 max 

Avérave “yaltie’, is ocie Nace kee eh re ee ee 100 max 100 max 
Direct Interelectrode Capacitances: 

Grid INeaisto Plate. p20 tina Sal he te) eels 0.7 max 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 1 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 5.1 

Class A, Amplifier 

CHARACTERISTICS 
Plate Voltage™ 77... 2.3", WOR eh created meet sare 4 60 250 
Grid-No.25 Voltage |. cig... MM Rie Ds 250 250 
Grid-Nq@sLeu Woltate le i pee saeonnie’ 0 —18 
Mu Factor, Grid No.1 to Grid No.2 ................ — 8.7 
Plate URegjstarice TEMG 2 8 et) — 0.05 
Transconductance. cc 5), eile We taint age rar a= 5100 
Plate Current’ “yi /ie; AWS cee) ee ae 180° 40 
Grid-No-2 Current(), .7iuce ae eT aetad.. ae a 30° - 8 
ees Voltage (Approx.) for plate current of an 


volts 


ampere 
seconds 


volts 
volts 
volts 


megohm 
umhos 
mA 

mA 


volts 


* These values can be measured by a method involving a recurrent waveform such that the 


maximum tatings of the tube will not be exceeded. 


i i i i i i 


PLATE MILLIAMPERES 
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Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


ROP RA VGITO PS. SoS oa ce eww ere er ncn ews cwanceatie Mewes 315 volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) ........ 22004 volts 
Grid-No.2 (Screen-Grid) Voltage ...........- sess eect e eee e recess 285 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage .......... 250 volts 
Peak OatnGde yy GUrrent os sles c's os lee hes meee cee we ee rece a eens 210 mA 
Average Cathode Current ............: cece cece e tee tet ents 60 mA 
ier tie PA UDIBSTOBTIOMN fe. PS oh, chugs ve ee kee mines es wis ole @sleSene eee gip sie ass 10 watts 
ce wc e sec satentenne sees e nen aimee stu mye os 1.5 watts 
Bulb Temperature (At hottest point) ...........eeseeeeeeececeees 250 °C 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance ...........:. cece cece erent eee neeees 2.2 megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
4 Under no circumstances should this absolute value be exceeded. 


TYPE 6EM5 TYPE 6EM5 
WITH EC2 AS VARIABLE a GRID-No.2 VOLTS=250 
250}-GRID-No.! VOLTS = 0 Ss : 
N 
200 6 200 
2a 
| w 
Oa iad ee 
=> 
os | 
100 B= 100 
& 
va 
50 - $0 
—_ 
a 


O 50 100 (50 200 250 300 350 ie) 50 100 180 200 250 300 350 
PLATE VOLTS 92CS-9672T PLATE VOLTS 92CS-9797TI 


6EM7 


DUAL TRIODE 10EM7, 13EM7/1SEAY 


Glass octal type used as combined vertical-deflection 
amplifier and vertical-deflection oscillator in color and 
black-and-white television receivers. Outlines section, 

8BD 13A; requires octal socket. For curve of average plate 
characteristics, Unit No.1, refer to type 6DR7 (Unit No.1). Types 10EM7 


and 18EM7/15EAY are identical with type 6EM7 except for heater ratings. 


6EM7 10EM7 13EM7/15EAY 
Heater Voltage (ac/dc) ..........-.eeeeeeee 6.3 9.7 13 volts 


RT CRCCY CUTTONG Src ow oc twp cere ce reese 0.925 0.6 0.45 ampere 
Heater Warm-up Time (Average) .........- — 11 11 seconds 
Heater-Cathode Voltage: 
RCAC nor nce eas pe ois sehen eis joy & 6" +200 max +200 max +200 max volts 
Average Value .. 2.05 de cee ees 100 max 100 max 100 max ir volts 
Direct Interelectrode Capacitances (Approx.): Unit No.l Unit No.2 
CR IRE a baie case ee eeu nese sees 4.8 10 pF 
Grid to Cathode and Heater ................-- 2.2 q pF 
Plate to Cathode and Heater ..............-.+.-5- 0.6 1.8 pF 
Class A, Amplifier 
CHARACTERISTICS Unit No.1 Unit No.2 
UE) ite Uc) CENA 9 eee ee ero e Meare 250 150 volts 
ee Ron soe cheep satin mate ha Nae ee eke —-3 —20 volts 
Amplification Factor ............. cece eee eee eens 64 5.4 
Plate Resistance (Approx.) .......---s:seeereeeeees 40000 750 ohms 
WT emMRCOMOUCTANICE.. ci... ccccccseccccswacersawew scene 1600 7200 pmhos 
Mee TMM Ea MT AESEty ees oo istic cS capcatcte eistincs aya is we sie eim aeelIe sh 1.4 50 mA 


Plate Current, for plate voltage of 60 volts and 
zero grid voltage ........-:eeeee eee eee ec eters — 95 mA 
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Unit No.1 Unit No.2 
10 


For, plate current of JO HA. oo... os ..c . Lee —5.5 — 
For plate current of 100 pA ................... — —45 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
DC, t late’ Voltage \.. 02.2222) SS SR: Se ee 330 330 
Peak Positive-Pulse Plate Voltage# .............._ — 1500 
Peak Negative-Pulse Grid IVOItLAQ eR ptt) ye eee 400 250 
Penk Aathode Current (65 125 dons iin, feet een wert 175 
Averige® Cathode (Current «sic eavcagirdsssdhecen) 22 50 
Plates Dissinagion waned eee el ee 1.5 10 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: Unit No.1 Unit No.2 
For grid-resistor-bias operation 2.0... .....0:28% 28 222 
For cathode-bias operation .................... 22 2.2 


megohms 
megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


150 


) 
a 


PLATE MILLIAMPERES 
“J 
3) 


50 
25 
O 100 200 300 400 
PLATE VOLTS 92CS-I0466T 


6EQ7 DIODE— 
12EQ7 REMOTE-CUTOFF PENTODE 
Miniature type used as combined if amplifier and AM 
detector in AM and AM/FM radio receivers. Outlines 
section, 6E; requires miniature 9-contact socket. Type 
12EQ7 is identical with type 6EQ7 except for heater 
ratings. 


6EQ7 12EQ7 


Heater Voltages(ac/de) ate is ici oereavblne sus oo os CO 6.3 12.6 
Heater! Cuxrenity, .Siakpe tes iu cod Tet as 0.3 0.15 
Heater-Cathode Voltage: 
PORE SONG a Bi SE cia, ee Beet eek PaO +200 max +200 max 
AVES Se SAG Bag. ee Men he eee 100 max 100 max 


Direct Interelectrode Capacitaness: 
Pentode Unit: 


Grid UNo.LO Plate coho nach hens Mate sees bask et emek ae 0.002 max 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield 9. PT ek. thee fon rae ene? 5 6 ee 5.5 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
internaly Saigo, oer wee. ee eee ge 5 
Pentoder Grid No.1\ to. Diode’ Plate |. //i5!,.0os...... 0.0015 max 
Pentode “Plate tc Diode! Bitte * foci cs 7odcreds hiss cca 0.095 


Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
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Grid-No.2 (Secreen-Grid) Supply Voltage .......................4. 300 volts 
Nerv ENISE OMEN LER OO SEMEN eo 8 5.5 8 8S diws © 55 0 Se. aus Margi wceomels Sere bee See curve page 98 
Grid-No.1 (Control-Grid) Voltage: 

ROCICIVCADIASMEVOTIIC Liat tis hts oe fhe SCS REST Ce ee esed bee sous 0 volts 

Mera tive bine Valle. hits a SES oe eR, OO ee Bo cao ee eee 50 volts 
ERALOMEIDISSIT AGIOS) | ht. SEE os eR IES ers bos be EE Re EM 3 watts 
Grid MOCoeeLN Utes ws. Se ISS oe A Pie ET eee 0.2 watt 
Grid-No.2 Input: 

For erid-No:2) voltages up to 150. volts ... 2... cae ences 0.6 watt 

For grid-No.2 voltages between 150 and 300 volts ............ See curve page 98 
BulbmLemperature (At hottest —point) 6 1... tities cakes oloieys elas ahh nse 150 °C 
CHARACTERISTICS 
TELE, VR) ad 100 volts 
REM NGOS MEE foo a SRS Te SI ee ele Re ie Cl ae Connected to cathode at socket 
MICerT a ee OCI ew 6. Sects Pee, BS eee Connected to cathode at socket 
SEIN DAV OLLA PO Wt. ac. ee eS ee Se ee eee cokes 100 volts 
GridsNodmmoupply Voltage ~ si .5 kee ab ells ote eae tie « eames 0 volts 
iSGhideNownenesistor (Bypassed) «2. ...3. (a be peeled tered enninn « Qe2 megohms 
Ease mL ESISTANCOMCAPDYOR.)) i. so: oes poatucnes oa te) mde" Sonamogss Slob ees: eco seo ave 0.25 megohm 
eR tEN TOIT CIOL ATICCMMME eye Te Hic Sika es ees roe) tod OI eee) See nes ate Werke ve, Sle apel eevee 3800 pumhos 
(Pies  OlNIRRETAS AER een ies Seen as ere a 9 mA 
Ree Poe Chet CS ERROR ET Ge ec Be age ea caycah ay Sy fo 8S paap Pala oi sap: ables oo mode. corslohdcatle SW foeS aay S 3.5 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 40 umhos —20 volts 


Diode Unit 
MAXIMUM RATINGS (Design-Maximum Values) 


TEESE. GIRITEREETIN 9 5, PPL gi ae a oe re re 1 mA 
CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 2 mA .................. 10 volts 
a 


TYPE 6EQ7 
1OH{- GRID No.3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT SOCKET. 
GRID—No. 2 VOLTS =100 


PLATE (Ip) OR GRID-No. 2 (Ico) 
MILLIAMPERES 
o 


2) 100 200 300 400 500 
PLATE VOLTS 92CS-I0680T! 


6ERS5 


HIGH-MU TRIODE 2ERS5, 3ER5 


Miniature type with frame grid used in vhf tuners of | 
color and black-and-white television receivers. Outlines 
section, 5C; requires miniature 7-contact socket. Types 
2ER5 and 3ER5 are identical with type 6ER5 except 
for heater ratings. 


2ER5 3ER5 6ER5 
Heater Voltage (ac/dc) ............... Weenies 2.3 2.8 6.3 volts 
IS Pvieinc CCE SSCL Ee hoe 6 ee eee a ea 0.6 0.45 0.18 ampere 
Peak Heater-Cathode Voltage .............. +100 max +100 max +100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded® 
rrdetoeee laterin ess fue SEATS 2 OM, Ao. 6 0.38 0.36 pF 
Grid to Cathode, Heater, and Internal Shield 4.4 4.4 pF 
Plate to Cathode, Heater, and Internal Shield .. 3 4 pF 
VIG tOMmEeater. . 6. Hehe ORT Bee oe ee Mares 0.28 max 0.28 max pF 
PIS SOMEROMRCATNOOE!  ... cules seis ee ee sls wee 8 ones 0.24 0.24 pF 
WetOdeMTOMAGTIG feos e Aa tiersuaine, Ww sieniage =  s 3.1 3.14 pF 
TSE re MeCORENOGE ao Nae eso ilis, ole aie Bile Ses ema Ge 2.5 2.54 pF 


° With external shield connected to cathode except as noted. 
4A With external shield connected to ground. 
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Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


Pilate: > Voiege verticals ih Je das 3c cas hc uk eles ee 250 volts 
Grid Voltage, Negative-bias value ............................... 50 volts 
Cathode  Curtets sso on 2b lca eee ete a ies ee 20 mA 
Pilate Dissipation, .. J. (CAs Lt Ue. As LOL eee ee yy? watts 
CHARACTERISTICS 

Hinte Voltage (2.0).. 06. Snes olive sencocageanvecen et eee 200 volts 
Grid:wVabagev0t oy dissec daacdwon eon tee. DIU, BOL Jee ae —1.2 volts 
Amplification « Wector ~ . a5 ncetedere uno de sunset teoed een ee 80 

Piste pResistanes | (Approx). ks oo te ee ee 8000 ohms 
ELSMSCONAUCTAN Sys hci a dh Anca oo eee is tae 10500 umhos 
RPMLO CIO TRGI GR use Bn Sek AN Tg een ay cic cee toe Ct eeu ae 10 mA 
Grid Voltage (Approx.) for transconductance of 500 emhos ...... —3.8 volts 
Grid Voltage (Approx.) for transconductance of 100 emhos ...... —5.6 volts 


MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance 


Preval aha) st otal) 6 Wet oe Sofie 16 a Siew we oe) eae pe am ele wwe ame 


6ES5 HIGH-MU TRIODE 
Miniature type used as grounded-cathode rf amplifier 
in vhf television receivers. Outlines section, 5C; re- 
quires miniature 7-contact socket. 


Heater Voltage (ac/dc) 
Heater Current 


©) 16) @ Certs! fe) 6: & Je; elie. \S c'e enw "elec ml leperatta Nee" «Ree vel ia feo. fe ist clio pid 


$8110: 0. Musee 1S, se) seg Meera Taare SNe Wey are (OG €) le ale) OF alae eee Site et ee a. ai cot Sheol ten 16 


oie! eres ohne (OMe te (ote 's ie biiuias dvemetahe ie We 6 ¢ ap aie. se ese 


Direct Interelectrode Capacitances: Unshielded Shielded 
Grid ‘tof Plate .fe eee eee eee 0.5 max 0.5 max pF 
Grid to Cathode, Heater, and Internal Shield .. 3.2 3.2 pF 
Plate to Cathode, Heater, and Internal Shield .. 3.2 4 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate Voltage oi hss da neeane coe eat aa ee ee 250 volts 
Grid Voltage, Positive-bias. value! itso Midccccic fa ke Bee 0 volts 
Cathode. Current: (2.0405 2. 8 ui). Src PLL lie 22 mA 
Plate‘ Dissipation 004.4 ous. beace cies ois SEE ee ee ae watts 
CHARACTERISTICS 
Plate <VOitage ™ s...\ 5 Gotaiwer abate pbeaieeans toememrent emma eae ate an 200 volts 
Grid “VeReee oo. ye. osha: be Pee oO ONL Ie Cane —l volt 
Amplification» Factor: snenncunae.. . Se Wes Seren 3 en ee 75 
Platé\ -Resistanee (Approx:) < 452). 0042.,4+0 Polen kde Bh. ae 8000 ohms 
PHaRBCONEUCTENER goin 30 A RARE cis Ao sine ntethy. oy ees eee ee 9000 umhos 
Pinte, CUErend | occas ol ve a ead ene eens eat Oe ee 10 mA 
Grid Voltage (Approx.) for plate current of 100 AISA Sic ads epee —6 volts 
MAXIMUM CIRCUIT VALUE 
Grid-Cireuij Resistance ..,..... 0000304... Moe... 1 megohm 
6ES8 Refer to chart at end of section. 


6ES8/ —_svaRIABLE-MU TWIN TRIODE 


ECC189 


4ES8/XCC189 
Miniature type used as cascode-type amplifier in tuners 
of television receivers. Outlines section, 6B; requires 
miniature 9-contact socket. Type 4ES8/XCC189 is iden- 
tical with type 6ES8/ECC189 except for heater ratings. 


4ES8/ 


XCC189 6ES8/ECC189 
Heater Voltage (ac/dc) 4 6.3 volts 
Heater; Current: giicu+. de ios deeb cae dae a) sees 0.6 0-365 ampere 
sar tc RTI sonst Om aoa 11 — seconds 


© SEs (6 lease re 6) 686 6! 4) eee a 0, 4) a) ol ® 
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Direct Interelectrode Capacitances: Unshielded Shielded* 
Gridmtomblate! (Hach Unit) .occiccsccecersuieveneveiere oie 1. 1.9 pF 
Plate to Cathode (Each Unit) ................ 0.18 0.17 pF 
Heater to Cathode (Each Unit) .............. 3 34 pF 
Plate of Unit No.2 to Plate of Unit No.l .... 0.04 max 0.015 max pF 
Plate of Unit No.2 to Grid of Unit No.1 .... 0.003 max 0.003 max pF 
Grid of Unit No.1 to Cathode of Unit No.2 ... 0.002 max 0.002 max pF 


* With external shield connected to cathode of unit under test except as noted. 
a With external shield connected to ground. 


Class A, Amplifier (Each Unit) 


CHARACTERISTICS 
AMR IGAD CH 8 5 5 onc coagthcls oh es ok oc0s ie Sue one oheiaem 90 90 90 volts 
GREG Wain © ares RE eee eee emer, Pees oietcre —1.2 —5 —3 volts 
Plate Resistance (Approx.) .............00+e0es 2500 — — ohms 
PE FATISCOMGUCEANCE§ Ge cievs siale lee cio eels bre w le wleeate ® 12500 625 125 pmhos 
TElcunyey “Ciiperera so en nec 15 — — mA 
Cascode-Type Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate Supply Voltage with plate current of 0 mA ............... 550 volts 
Pigntemvoiceg@e (ach UNit) 22... see ee ens tere eneeees 130 volts 
Grid Voltage, Negative-bias value (Each unit) .................. 50 volts 
Garhodemourrencec(hach: Unit) Kegecht: ated -apbin fo eee > 24 + 3 22 mA 
Piacomissipationya(ach sUDIC) vias gece ceil os ein ers oi oie ors 5.9 ches susie s 1.8 watts 
Heater-Cathode Voltage: 
Unit No.1:° 

RMS voltage between cathode and heater .................. 50 volts 
Unit No.2:58 

RMS voltage between cathode and heatere .................. 50 volts 

DC voltage between cathode and heater® .................... 130 volts 
TYPICAL OPERATION in a cascode-type circuits 
SUP CUNEO EAC. ele cus oo Me Baek GRE tne WER aaPous: cll passer oc ett oat dae 9 10s 180 volts 
Wilac CMO UTCTILO ee Pk ele Nl tee th ahaclalanls sisle dlls 3g ae Soule 15 mA 
rane ON GU CCA COR ..5. 5:5. a ee eR eae a ET See aes ee WE saved 2s 12500 pumhos 
ING Se MAT ATES SM oss sn ul no ated) a, citsyacsmoemodey = clateus wus wutele Oeeyals, «)oLs. ot Sale 6.5 dB 
Grid Voltage (Approx.) for transconductance of 125 ymhos .:.. —9 volts 
Input Voltage for cross-modulation factor of 0.01 and 

Transconauerances Of 125 wMhos 0.2.5 4 eyes ois eye © <nsois Sie) eek ezeners 500 mV 
MAXIMUM CIRCUIT VALUES 
Grid-Cireuit Resistance “(Bach unit) ..... 66. doce aye eee ee cie 1 megohm 


° Grounded-cathode input unit—pins 6, 7, and 8. 

» Grounded-grid output unit—pins 1, 2, and 3. 

: ¢ Cathode positive with respect to heater. 

= With grid of output unit connected to a voltage divider. 
* Measured with tube operating in a television tuner. 


TWIN DIODE— 6ET/ 
: SHARP-CUTOFF PENTODE SET? 
: Miniature type used in television receiver applications. 
| The pentode unit is used as a video amplifier and the 
diodes are used as a horizontal phase inverter. Out- 
ee Ko. te Pp lines section, 6E; requires miniature 9-contact socket. 
— ISp) & D2 Type 8ET7 is identical with type 6ET7 except for 
| 9LT heater ratings. 
| 6ET7 8ET7 
Peaterav oltase2(8C/dC) Med cic cee cares ste we oles 6.3 8 volts 
etectiteyy (GWunWSrit SAE eee aeick ieee ce eee aCiner Coe mace ee 0.75 0.6 ampere 
Heater Warm-up Time (Average) ............-++00- _ 11 seconds 
Heater-Cathode Voltage: 
iEsSnik -CucALe ge ogi Sees ee eke aces Coin +200 max +200 max volts 
PREV AS SEU AIUG! 4.5 chore faye ce areas lies Wage ie attatone Ne tayehorarrags 100 max 100 max volts 


Pentode Unit as Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 

PRIN AYU RV GPS «Ge ee We ea, RE aes eas NER e OMRCRT a eee. ORMOND HOR eMC oy CaS 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ..............ee ee eeeeees 330 volts 
MATT EINOPOMMVOIEAL ES) os cacescaes cyspaue os one 0 eee tad PIER BUS oo lee 6's wi sierer de Hate See curve page 98 
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Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Plate. Dissipationy toe oa: 2a we ape oy ee ee A ER Ie dh 5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ...................... 1.1 watts 

For grid-No.2 voltages between 165 and 330 volts ............ See curve page 98 
CHARACTERISTICS 
Pilates Supply. Voltage ova ck Hula e e Reee 60 200 volts 
Grid-No.2. Supply (Voltages #2). sc. Aine) Be. She 150 150 volts 
Grid-No- 1 Voltage'7i shinee ae eae Seat eae eee ie 0 — volts 
Cathode-Biasn Resistor”) 4a a eee — 100 ohms 
Plate “Resistance (Approx:) {f./:) in -. se — 60000 ohms 
PT TANSCOHAUCEANES! ie Sen gone Simcha ites nr wil ake ota ns —_ 11500 umhos 
Pete: CUrrenre. tases inc hie ns Sect Set 4 2 A Ba na nae 558 25 mA 
Grid-No.2 Current) 00 enn ih hi le le ile 1858 5.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

HOO! a it ch vate va ger 2 ear katt ee pee name eer SEONG ia SEHMaae = —10 volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias. operation ... 280A, Soe eee. 0.1 megohm 
Lae ae acre tt Cra MM me Nd 0.25 megohm 


*" This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Diode Units (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


Average) Plate: Current)... 5. veo iether eee ee 3 mA 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 1.5 mA .................. 10 volts 


6EU7 HIGH-MU TWIN TRIODE 


Miniature type used in high-gain, resistance-coupled, 
low-level audio-amplifier applications where low-hum 
and non-microphonic characteristics are important, 
such as microphone amplifiers and pre-amplifiers for 
phonographs. Outlines section, 6B; requires miniature 
9-contact socket. For typical operation as a resistance- 
coupled amplifier, refer to Resistance-Coupled Ampli- 
fier section. 


Heater) 'Véltage, (ac/de): cs... 46 aul evi, welled. a. bs. bate eesds 6.3 volts 
Pleater CGUEBeNE iu,..; ite sedons tahoe dg ae ie caer eek 0.3 ampere 
Heater-Cathode Voltage: 
Pealetvahiek SAVES oven siuncuiis aici noi See a +200 max volts 
hs ag | a en ee ec eR Retieer er ee ON ph. Faw tem SNL Aa 100 max volts 


Direct Interelectrode Capacitances (Each Unit, Approx.) : 


Grid \tar Piste. eos. Oe a eae eee aero © Se eee 1.5 pF 
Grid™to- Cathode’ and) Heater ia: ie aes. nreniee ak pen Ree 1.6 pF 
Plate: to (Cathode and, Heater (254.0, 9M Siw ata 0.2 pF 


TYPE 6EU7 
EACH UNIT 


PLATE MILLIAMPERES 


PLATE VOLTS 92CS-10470T 


_ TECHNICAL DATA 261 


Equivalent Noise and Hum Voltage (Referenced to Grid, 
Each Unit): 
OAc e aye VES Dog Tg Oats CON eggs ED a 6 i ee ae ere 1.8 microvolts rms 
| * Measured in “true rms” units under the following conditions: Heater volts (ac), 6.3; 
center-tap of heater transformer grounded; plate supply volts, 250; plate load resistor, 
100000 ohms; cathode resistor, 2700 ohms; cathode bypass capacitor, 100 wF; grid resistor, 
0 ohms; amplifier frequency range, 25 to 10000 Hz. 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


ee ae tne & Oem s 4,8 Saree wo oe pate ea 8 330 volts 
| Grid Voltage: 
EV OINO cis. Sede te es vale ee eee ek eee ee ee wae 55 volts 
aeaae nea ee UTA PT 18st atalis ede alate tel ie bitte eros ees, Sis See lee 0 watts 
PE MNTNNRSTE NS ESL TOTNES oo: octets we ac dle etna oie tse wibltalacniolere seraite te oe so anne tetenelte 132 watts 
CHARACTERISTICS 
rm RE EN ee cc. ate rcicle Sciam ey yee eines ® 100 250 volts 
Sri! \EURIL EDT 2 gad it labia eee oe ee —1 —2 volts 
Perrier ACLOL |. e)oce ois es cle ele levers w nreeres earns ee 100 100 
PiatereResiscance . CADDIOX.) facie’. irei ied: sysene 2 Sein 80000 62500 ohms 
RereTINCmIFOU ELANCE O8 il. oo. sinks tadintste eteecrecoussils oli ales- +: sheys 1250 1600 umhos 
INET Gt re as occ deca ie enacs sieie) emote sieve «ls 0.5 1.2 mA 


“ MEDIUM-MU TRIODE— 6EUS 
SHARP-CUTOFF PENTODE SEUS 


Kp,Cap,is Miniature type used as combined triode oscillator and 
pentode mixer in television receivers. Outlines section, 
6B; requires miniature 9-contact socket. Type 5EU8 
is identical with type 6EU8 except for heater ratings. 


5EU8 6EU8 

Pieatere Voltage ACHC/ AC) ove nis. foes eee Wel a wee ofale © 4.7 6.3 volts 
PORT OE COUPE CME Oo) ocr 5 cits hie eid Ache at haticl.e abe Slehad eyeliajaen el abe 0.6 0.45 ampere 
Heater Warm-up Time (Average) .................. 11 11 seconds 
Heater-Cathode Voltage: 

espe EMMURNIAAE ULES TRM eects asics os nbn atoaris leu pple tanmeal tor ona’ WRI Oris +200 max +200 max volts 

BNE aA ENA TAD oF fat va as Sisdi'w sats oe Bite eighee sab doa ites 100 max 100 max volts 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 
ee beee A UES int ss GN Oe aos Sus Ge es Sale hee 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 330 volts 


ACO MAY CALALC ne ais. |b gees «3.852 © ogets Ris Biee @ 99 aie ee See curve page 98 


Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
PAA Ce MEO ISSA LION Meier, 5 «ss FieKS hae ren sik bales Bona of UO ELS 3 3.1 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ........ — 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 
Plate ow OUDE IY FVOLLAZE. anpl t.pkhe Ur asiosls Sheets yo heer 150 125 volts 
GETO-INO Mm eSUD DIY. VOlta@e 6 isk an eke eee doe aly Ome 6 cial s — 125 volts 
ed MN IPAS Cl a iictek te ae AS Felt Ga Me — —1l1 volt 
ALHOOR=FAAS IGGSISCOL: «6: Fuss co. RNS. oa he eae ASS eee 56 — ohms 
PINAL SR EUCLA COT i eo 5).0 jai 56. 5 ool oS cose TS be oe oh oe shops s 40 —~ 
Puatpconipnmee MADDYOX.) - oo... cles cee fees ee tee el 5000 80000 ohms 
SUE sa ea ARINC UIGP ATER TN CL Bee <u wits cace's oi 0s ko Uattoge Ragerep acs & 12. wo) > (a) sw yseltain 8500 6400 pmhos 
ie ey UE MEST SEMEN kaise cso! Siaie. ¢cetgsgy #1 mumusdege celchias sls 18 12 mA 
ad AR ERZA UN Gin ia) 0) SR eg een ee nen eee — 4 mA 
Pertme SWE TIme® Se es we ee ees 35 — seconds 
Grid-No.1 Voltage (Approx.) for plate current of 

I eo lls pci ace a pele» —12 —9 volts 
MAXIMUM CIRCUIT VALUES 
Crid=No.4-Cireiat + Resistance) ci... ia eect. Sok bel blest 0.1 0.1 megohm 


= The cathode warm-up time is defined as the time required for the transconductance to 
reach 6500 wmhos when the tube is operated from a cold start with de plate volts = 100. 
grid volts = 0, and heater volts = 5.5. 
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6EV5 SHARP-CUTOFF TETRODE 
Miniature type used as rf amplifier in vhf tuners of 
television receivers. Outlines section, 5C; requires 
miniature 7-contact socket. 


Heater. Voliarve al &6/GC) ‘ian sackets one oe eee en 6.3 volts 
Heaters CUEGNE mia. so uate ccc ihn oe ee ee eee 0.2 ampere 
Heater-Cathode Voltage: 
ME Re gw OMAR tied nay AN UD enta aia iit Segs Maha Meaarnte cum Men NET +100 max volts 
VOLES GVA IUGR he, Oc A coc cutie ot Soe nue Gop nas Te 50 max volts 
Direct Interelectrode Capacitances :a 
Grid NG Pato gn Ote sae tel ol ite ee ee ee ee 0.035 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Internal Shield .. 4.5 pF 
Plate to Cathode, Heater, Grid No.2, and Internal Shield .. 2.9 pF 


4 With external shield connected to cathode. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Blatess Voltagev tees ip :.d thc alta ye ria ayccnn Rhaeren ene RSG ee ere tee Pee 275 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........................ 180 volts 
Grid=-NO.2 0 VOSS Ee nc uo eee rt eee Se Cee ose See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Cathogeg@urrent’.: ioc. 5202 eet’. Se FA rie ie... 20 mA 
Plate Dissipation ....:.... R28 US US. Ceres ee eileen. 3.25 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 90 volts ........................ 0.2 watt 

For grid-No.2 voltages between 90 and 180 volts ............ See curve page 98 
CHARACTERISTICS 
Plate. Vonage.” 3720 LOO. a Wet See POR 250 volts 
GrideNo.23 aMOUES EC crn fe Mei tcc, ER SEIN Ske orth) eh BB 8 20 Mp eae 80 volts 
GYTUSING. LV OURO. es Pep reste Ie ete Ree ee eee —1 volt 
Plate Resistance (Approx. 040. Ol Se ee. ee DorTraDe, 0.15 megohm 
Evahsconductanee: mace: on vba toe hice & Shae. dail aun eee ae 8800 umhos 
PIB ROmsCUTEONG | UME Monn ach MEME td ve areas Gi, Mri ets fa cree ot tela 11.5 m 
Grid-No.2" Current **>) 0), per OPP Ti, RARE Re ee 0.9 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 100 umhos —4.5 volts 
MAXIMUM CIRCUIT VALUE 
Grid-No.b-Cirdait® Resistamee vey... ccc. cantatas ae Ron Faw he Ne 0.5 megohm 

6EV7 Refer to chart at end of section. 


6EW6 er 


4EW6, SEW6 SHARP-CUTOFF PENTODE 
Miniature type used in the gain-controlled picture-if H@) (6) <2 
stages of vhf color and black-and-white television re- \ ¢ 
ceivers operating at an interemediate frequency in the nO (N\ Di 
order of 40 MHz. Outlines section, 5C; requires minia- A) iS 
ture 7-contact socket. Types 4EW6 and 5EW6 are iden- Si 
tical with type 6EW6 except for heater ratings. 7CM 
4EW6 5EW6 6EW6 
Eleater*: Voltage. Clac/dewa 000 c ot ee 4.2 5.6 6.3 volts 
Heater. Curnerity te (A Seta he ee. Fee 0.6 0.45 0.4 ampere 
Heater Warm-up Time (Average) .......... 11 11 — seconds 
Heater-Cathode Voltage: 
Peak’) value’. 3. a caseeerebanne Oe ee ee +200 max +200 max +200 max volts 
Aversge ‘value! 70)... 008, eee 100 max 100 max 100 max si voilts 
Direct Interelectrode Capacitances: Unshielded Shielded* 
Grid. Nod taseP late a i fist bien lai ete oh 0.04 max 0.03 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield ............ 10 10 pF 
Plate to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield .............. 2.4 3.4 pF 


* With external shield connected to cathode. 


: 
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Ciass A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


EN OEE Be oS a iaus, <samone a. a Wieies «ole leds oooie e'e vjelpial ayere Wits 00 8950) Selene) 330 volts 
Grid No.3 (Suppressor-Grid) Voltage, Positive value ............. 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .............eeeeeeeeees 330 volts 
eI MILA Oe cie n sielaiclere 618 nies wile os dist a Siew bing bs Cine ie oie wie es See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
PPR EPISTOALION. 6. 2c 6 cuca feyeuale spares puer's fers» syne) h opemele O96 09 ens a leusrisnsie aie 3.1 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ............2- eee eeeee 0.65 watt 

For grid-No.2 voltages between 165 and 330 volts ............ See curve page 98 
CHARACTERISTICS 
INT CUMMIDDIY a VOIEGL OE os crea wo bcc bees wells oie ele eo 0 0 8 oie guess oreile <i 125 volts 
Nae STEIN a2. 5, ckvters al cd Sino) woe pile eee wien see Re Connected to cathode at socket 
Grid-No.2 Supply Voltage .............. cece eee e rere rece ee nnees 125 volts 
Cen Dde Tras TRRESIRCOL occ ck dace ed sigswecrc se sewe sees cess meesens 56 ohms 
Pane tieemtanee (Approx.) ......0) 00 sh s.. S02 SE PUR ee gs 0.2 megohm 
EG Et cl cl EM ctate Sci nte chimes wiles nis a eae eee 14000 umhos 
a eR RR i ac attnte opakic setae Mme arb och sane’ 11 mA 
a eee rah os a cu tls u, pita toi, fe tohe to weneitoate to ta vseme tea « «ORSON 3.2 mA 
Grid-No1 Voltage (Approx.) for plate current of 20 wA ........ —3.5 volts 


TYPE 6EW6 

GRID No.3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT SOCKET. 

GRID —Na2 VOLTS =125 


PLATE (Ip) OR GRID-No2 (Ico). 
MILLIAMPERES 


O 100 200 300 400 
z PLATE VOLTS 92CS- 9965TI 


6EW7 


DUAL TRIODE 10EW7, 1SEW7 


Neonoval type used as combined vertical-deflection 
oscillator and vertical-defiector amplifier in television 
receivers. Outlines section, 10C; requires neonoval 9- 
contact socket. For curve of average plate characteris- 
9HF tics, Unit No.1, refer to type 6DE7 (Unit No.1). Types 
10EW7 and 15EW7 are identical with type 6EW7 ex- 

cept for heater ratings. 


6EW7 10EW7 15EW7 


Heater Voltage’ (ac/dc) ................20-- 6.3 9.7 14.8 volts 
Heatemmcarrenty) . Ge .aG USE ART «5 0.9 0.6 0.45 ampere 
Heater Warm-up Time .................0+06:- — 11 11 seconds 
Heater-Cathode Voltage: 

eRe ROTM TE Sn hos Dat senatesicd.» sha ie G6: ia whe eee +200 max +200 max +200 max volts 

Prem VENICE ES Fo cc ice een 8 oe eae elals ware 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No.1 Unit No.2 

reat TMT ILE COATING ETS «alec ie ieue ie rmiete leis lever e Glereareiare 4.2 9 pF 

Grid to Cathode and Heater .................. 2.2 ¥¢ pF 

Plate to Cathode and Heater .................. 0.4 12, pF 

Class A, Amplifier 

CHARACTERISTICS Unit No.1 Unit No.2 
anaesthesia laa sate ona state a eiacers Sins: & 250 150 volts 
eMC CM sh) 0 ieee ellasgi ia aid. sido ate aie aha sas open —ll1l —17.5 volts 
POCA UOT DMURCLOP os ska Ss See eine Few esha avele eels 17.5 6 
Pisrewnensvance, (ADPYOX.) © oe ee eet lero 8750 800 ohms 
ommrr INP LATSCGN Wis iS UIST WB a. aero ble Haile © Matsa voles 2000 7500 umhos 


re PEE REET EMME Sa ics, «kris sits Seine larch mec aibiisraiie esi ale wie are le 5.5 45 mA 
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Unit No.1 Unit No.2 
Plate Current for plate voltage of 60 volts and zero 


STIG Voltage as hoe ete) facta Dr eeE aL caNt eter een — 95 mA 
Plate Current for grid voltage of —25 volts ........ — 8 mA 
Grid Voltage (Approx.) for plate current of 10 vA .. —20 — volts 
Grid Voltage (Approx.) for plate current of 100 vA . — —A0 volts 

Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 

Unit No.1 Unit No.2 
MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
DCR Plate. WOltae ete ees et rt ee ea eo ieee 330 330 volts 
Peak Positive-Pulse Plate Voltage# ................ — 1500 volts 
Peak Negative-Pulse Grid Voltage ................ 400 250 volts 
PeakmrCathodemCurrentte:.. + cack ool ee UT 175 mA 
Averages Cathodes Current.) a:cen oe see en re Ze 50 mA 
BlateseDissipa tions co ig wee et eee ee eee 1.5 10 watts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 

For cathode-bias operation .............cscceee PAV! 252 megohms 

For grid-resistor-bias operation ................ 2.2 2.2 megohms 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 

140 
120 
D100 
oc 
Ww 
$80 
<= 
a 
ao fi 
40 Pavel 
: hy: 
. CLL 
Oo 100 400 
PLATE VOLTS 92CS- IIIT 
6EX6 Refer to chart at end of section. 
6EY6 Refer to chart at end of section. 
6EZ5 Refer to chart at end of section. 


6EZ8 


19EZ8 HIGH-MU TRIPLE TRIODE 


Miniature type used in oscillator-mixer and afc service 
in FM receivers, Outlines section, 6B; requires minia- 
ture 9-contact socket. Type 19EZ8 is identical with 
type 6EZ8 except for heater ratings. 


6EZ8 
Heater: Violtagentac/dé) i Roacmnee ys ii4 cheek eee 6.3 
Heater Unrest rs APM NEON 5: ic Se Pesce 6 nade. Gham hia Lae OREN ree 0.45 


Class A, Amplifier (Each Unit Unless Otherwise Specified) 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate Voltage 
Grid Voltage: 
Negative-biashvaluetiaedtens schd Magee ee ea 50 
Popitiverbias » valueless esse tteinie «to oer ae ee 0 
Plate Dissipation 2 
5 


a 
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CHARACTERISTICS 
re Se oo ic a 0s St akcnaugee Se. warhagmiiondsl © paega oo be ee sie le ep eel 125 volts 
oat, Wallets, "108 We Scie eee iSite ier cr mI nCICacacIoNC eee One CrC man 1 volt 
Amplitication Faetor. ..... .. 22 F058 idee os gfe we Wonton hes a oes 57 
Plate mvesista nce NCADPLOX.) =... secs oye puevsncvereye « WOR Gh ay gi viele bublojevers.> 13600 ohms 
PRA TIGCONTUINGEATICE LF 5c ccc hdc oS cet PL 6 ae dels wes Pualebome ole eRe sara odss o «3 4200 umhos 
Raa TET CN Po rake ote cna yore. ade oc ane, soca abe oayar ele eUeeepaiats Faves ag ons 4.2 mA 
Grid Voltage (Approx.) for plate current of 20 wA ............... —A4 volts 
Refer to chart at end of section. 6F5 
Refer to chart at end of section. 6F5GT 


POWER PENTODE 6F6 


Metal type used in the audio output stage of ac re- 
ceivers. Outlines section, 2B; requires octal socket. This 
tube, like other power-handling tubes, should be ade- 
quately ventilated. Heater: volts (ac/dc), 6.38; amperes, 
0.7; maximum heater-cathode volts, 90 peak. 


Class A, Amplifier 
Pentode Triode 


MAXIMUM RATINGS (Design-Maximum Values) Connection Connection4 
PEMA CEA OU Gk eMac arya ue = Siiohw eitel © th) ae joa si mere} a 0.e 375 350 volts 
Grid-No.2 (Screen-Grid) Voltage ...............-.. 285 — volts 
IPIAteMeDISSIDALION i. : oi ee eee eee ele ereyas steel ove Jat 10 watts 
CURING MEL TUL GHEE oo os cass snoy ta ee tyes 1 ouek WDenebe, o: else) ont aslsxouet's 3.75 —— watts 
TYPICAL OPERATION 
ESE CUNIGHE A Oe oe 8 usa snsue wielse Tada Uheioes '6.leiblewts sie. sae 250 285 250 volts 
CIOIIOe HAV OMAR ON ack Whe woh ee eee Se Sees 250 285 — volts 
Grid-No.1 (Control-Grid) Voltage .............. —16.5 —20 —20 volts 
iPealkseAe (Grid-Norl” Voltage .. os. ihe. ese et ee 8 16.5 20 20 volts 
Wero-sigonal, Plate Current ...........2. eee tee 34 38 31 mA 
Maximum-Signal Plate Current ................ 36 40 34 mA 
Zero-Signal Grid-No.2 Current ...............-: 6.5 ff — mA 
Maximum-Signal Grid-No.2 Current ............ 10.5 13 — mA 
Amplification” Factor ssc... 2. Few es oe ory oe — — 6.8 
Plates Resistance. (Approx.) ui. 2... 66 ee a ie 80000 78000 2600 ohms 
rarnis@anduerancer | o.oo vicie ote wees ele eee eee eos 2500 2550 2600 umhos 
IGHOMEELESISTANCEt Ta oe a ccc eee emer. 7000 7000 4000 ohms 
Total Harmonic Distortion .................+.. 8 9 6.5 per cent 
Maximum-Signal Power Output ................ 3.2 4.8 0.85 watts 
4 Grid No.2 connected to plate. 

Push-Pull Class AB, Amplifier 
MAXIMUM RATINGS (Same as for class A: amplifier) 
TYPICAL OPERATION (Values are for two tubes) 
ae Se tT sy sa aka v) wlae fo gieaMete v yale, ale Ristgh soooie selene * ae tere 315 volts 
TEETER OH io ca cue cer g csehenwne Siew © edge elo oe aie eyl els Simm ishentyy cso. > 285 volts 
rie NGMVOTE AS Oe Teh elle cin Mote a alle oo lo ise SIM ote: ais Wire e wierete eho miares —24 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ..........---seseseeeees 48 volts 
Tero-signal Pintes Current (oo ci i ces oc ieee ea nt eee ns Sah ae td 62 mA 
Maximum-Signal Plate Current ...........: eee eee eee eee 80 mA 
Zero=Signal, Grid-No.2 Current ........... cece eect t ene ee 12 mA 
Maximum-Signal Grid-No.2 Current .............--see eee ee eeeees 19.5 mA 
Effective Load Resistance (Plate-to-plate) ..........--+-:++s-eee: 10000 ohms 
Total. Harmonics, Distortion | hi ok ih 8 ie oe eM fees ee eae 4 per cent 
Maximum-Signal Power Output ...........-:-e eee ee ee eer al watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1 Circuit Resistance: 
Hareiixed-bias operation «2... ..- sws.c + ec ti ee tes ae megohm 


Monremcathode-bias) operation... 4..-.--2- 0066s soo eee tes megohm 
6F6G 
Refer to chart at end of section. 
6F6GT 
Refer to chart at end of section. 6F7 


Refer to chart at end of section. 6F8G 
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DIODE—SHARP-CUTOFF, 
6FA7 TWIN-PLATE TETRODE 


Miniature type used in television receivers and in fre- 
quency-divider and complex-wave generator circuits of 
electronic musical instruments. Outlines section, 6E; 
requires miniature 9-contact socket. 


Heaters Voltage n(80/ Ae) as says ae cites Grades ooo ees oe eee ae 
Heater Current eeu errata Red ata ges Ue ne eee eres a 
Heater-Cathode Voltage: 
Neg W iia 36:9 16 a in ea ae es pee nt Hs ven weer ena tte Hac anne ee Cu Mba mb salle Becoey cle Ce ee 
Average value 0 cca. Se Pe en. ASSO oe ene 


Direct Interelectrode Capacitances: 
Tetrode Unit: 


Grid’"No: "toy Plates Ar i ac hat ee ee ace te aie 0.040 pF 
Grid No:f "to Plate’ "BY yn oe ne ae eee 0.030 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Internal Shield 5.5 pF 
Plate A to Cathode, Heater, Grid No.2, and Internal Shield .. 1.8 pF 
Plate B to Cathode, Heater, Grid No.2, and Internal Shield .. 1.8 pF 
Tetrode Grid No.1 to Diode Plate .........................20- 0.022 pF 
Tetrode Plate A. to. Diode Plates. 5... 52.3 oer 0.020 max pF 
Tetrode Plate B to Diode Plate’ 34). .i fecdesh Geil ears ees 0.055 pF 
Class A, Amplifier 
CHARACTERISTICS (Tetrode Unit) 
Plate A and Plate B connected together 
Plate “Voltage. | 5 22 OR eee Ae Sey ord Rn ee pd eee 100 volts 
Grid-No.2 > Voltage: cg ree ee ee ee ee ee eee 100 volts 
Grid-No.1: | Supplm Voltage: 0. ..seto adi od hae en ne 0 volts 
Grid-No.1 Resistor (Bypassed)....g 2900. ceeds 1. cee od ep bake 2.2 megohms 
Plate. Resistance — (Aporox:) /:.2% ads ad «oo hee ok ee 90000 ohms 
Transconductanee: ....\.’ Pgaiai<(.dai atss sin ee ee eee eae 3200 umhos 
Flate ‘Current 56. .o8 es. ek ee ee Pa es 3.8 mA 
Grid-No:2 -Curtent)) 2. jis cad nee Se ae ee at vee an 1.7 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA .......... volts 
Using either Plate A or B, with unused plate grounded 
Pilate.” Vol Gene ake tr lS ic Re ce fein Aer edhe se ae ee ae eee 100 volts 
Grid, No:27 *V@itage. i. nage. i ceamrerr k e eee ee ee 100 volts 
Grid-No.l) Suppin Voltage: oc) soa. ks wate c Uae Dee 0 volts 
Grid-No.1 Resistor (Bypassed) ............ 0... ccc cece cee cecucucs 2:2, megohms 
Flate “Resistance "(A pprox.) 0). 0855 eos s oa a oe Oe 130000 ohms 
Transconductance (i ssl ce eee Ok Re eel 1900 umhos 
Pilates) Oarrent: soci eats ier oo tieees ae) a een ea ns ae 2:2 
Grid-No.2 Current ........4¢. EU, A eee EE ete ss 3 mA 
Frequency Divider and Complex-Wave Generator 
Tetrode Unit 
MAXIMUM RATINGS (Design-Maximum Values) 
Paate-A Voltaire) oo sf sscsik 6 gigeunignweuapaachve eta Re, CR ee 330 volts 
Plete-B Voltage’)... SEER Oe CA kee ce eee i eee 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ...................c000. 330 volts 
Grid-No.2 Voltage }7O"4. 2h. oye Ee Oe Parks EE aN peer See curve page 98 
Grid-No.1 (Control-Grid) Voltage: 
Negative-biae Value. o<.. eisai. 5 ncsson cise teucignn. 4 Re RU ee 50 volts 
Positive-biast valae = o50 0 eee Ret YAR OAR aly 0 volts 
Plate+A)\ Dissipation) © sis tsoachion ea ie esis eal Cee 1.5 watts 
Plate-Bi; Dissipation (iit sch ee ose ke cc ower get ol Naat ca eee ae 1.5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ...................00e 0.65 watt 
For grid-No.2 voltages between 165 and 330 volts:............ See curve page 98 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, for grid-No.1-resistor-bias operation .. 2:2 megohms 
Diode Unit 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate “GurrenGyii. TAR Gas ic tinted ee. ee Sates 2 ae 1 mA 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 2 mA .................. 10 volts 
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TYPE 6FA7 
GRID -No. 2 VOLTS=I00 
PLATE A CONNECTED TO PLATE B 


PLATE (Ip) OR CRID—-No.2 (Ico) 
MILLIAMPERES 


(9) 400 
pe eohtOe 92CS-10693T 


6FD7 


DUAL TRIODE 13FD7 


Glass type containing high-mu and low-mu triode units 
used as combined vertical-deflection oscillator and ver- 
tical-deflection amplifier in television receivers. Out- 
lines section, 10B; requires miniature 9-contact socket. 
Type 18FD7 is identical with type 6FD7 except for 


SHF heater ratings. 
6FD7 13FD7 

HeatermevVOlace (AG/dC) os .65 chews sidhfe scsue oho e « d Beaelete 6.3 13 volts 
Peta G CRMC 1IT TOI G Mee.) choos k Rotten ABs ccrancialetad women alemutieysue sts whats 0.925 0.45 ampere 
Heater Warm-up Time (Average) .................. — 11 seconds 
Heater-Cathode Voltage: +200 max +200 max volts 

EQMVAIIC MEA Li belle ec re fe ce a ts ke. ok ones aheeiinees 100 max 100 max volts 

PAVE HOU VALUE. oan. Ae 5 Sr eico intel cdl sah a tdshes cA Cie ease Res 
Direct Interelectrode Capacitances (Approx.) : Unit No.l Unit No.2 

Cri metOmE Ste sate: : Ada tS phos sgh ciiy) AOR 4.5 10 pF 

Grid to Cathode and Heater ................... Doe, 6.5 pF 

Plate to Cathode and Heater .................. 0.4 0.2 pF 

Class A, Amplifier 

CHARACTERISTICS Unit No.1 Unit No.2 
Pete CMMI EA CUE o octets se iehtie oi eesPra dere oe, Siskele sis 250 60 150 volts 
Grid Vi IGASCes WOLD. Bots oS oe eek boa ee —3 0 —17.5 volts 
Aamaplincavion. PACtOr .. .dc ote ck. oss. a Mdlets Uote ob 64 — 6 
Plate? eResistance’s (Approx.)> .ic63 hence Se ce eee 40000 — 800 ohms 
TANS COMAUCEAICEL - cichskeynye.. «0 0(> © MGRRMER SS idle Ueyeus As 1600 — 7500 pumhos 
PAALCIROUPLOCTIGMEE EL OMiCios, 6c wissen oe dee es oes atss 958 40 mA 
Grid Voltage (Approx.) : 

Hor plate current of 10 pA 2.2...5200s¢602%% —5.5 - -— volts 

Forsplate current of 100 pA ic. ....0. 225.8. -— -= —A40 volts 
Transconductance, For plate current of 1 mA .... — — 500 umhos 
Plate Current, For grid voltage of —25 volts .... — —_ 6 mA 


« This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.l Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 

EO meIIAT EMPEY ORLA OO os cue susan cic dow amoratelebe aeleus) e euavers (eve 330 330 volts 
Peak Positive-Pulse Plate Voltage# ................ — 1500 volts 
Peak Negative-Pulse Grid Voltage ................ 400 250 volts 
CAO AENOKEs CUITENE. | ciine oie boss cu ba ook nwt ote ele sigue 8s 70 175 mA 
Averaces Cathode” Currents) oo 2tii Poe. tk. Me ee 20 50 mA 
Pi atemeP Sta LION F005. ).c cusua teua he cxecesaswelsnsceasie sole lsileca 1.5 10 watts 


MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
For grid-resistor-bias or cathode-bias operation . 2.2; 2:2, megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
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6FE5 
6FG6 


6FG7 


5FG7 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 
Miniature type used as combined oscillator and mixer 
tube in vhf color and black-and-white television re- 
ceivers. Outlines section, 6B; requires miniature 9-con- 
tact socket. Type 5FG7 is identical with type 6FG7 ex- 
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Refer to chart at end of section. 


Refer to chart at end of section. 


cept for heater ratings. 9GF 
5FG7 6FG7 
Heater JV altace, (acide) i Fe eee ae en | eee, 4.7 6.3 volts 
Heater *Gumrengy 20) Pirie Fee Re SOEs. Re Re: Sie aes 0.6 0.45 ampere 
Heater Warm-up Time CAVeTare) jee heron ee EA a ba seconds 
Heater-Cathode Voltage: 
P CRi VEIIO cai ene ean Ga Le e eee Se ee ee) +200 max +200 max volts 
Average! valiie VTA eee BEG 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
GRIGIO DS ERALO Maen reviancee Claes eee Re ee 1.8 1.8 pF 
Grid to Cathode, Pentode Grid No.3, and Heater 3 3 pF 
Plate to Cathode, Pentode Grid No.3, and Heater 1.3 1.9 pF 
Pentode Unit: 
Grid  NotistoaPlate) ou. ok, Lee te oe 0.02 max 0.01 max pF 
Grid No.1 to Cathode, Grid No.8, Grid No.2, 
anid) Heaters seen a ccie acini eee ee ee 5 5 pF 
Plate to Cathode, Grid No.3, Grid No.2, 
andikHeater:,}: oe) Apert don oe ee 2.4 3.4 pF 
Heater to Cathode, and Pentode Grid No.3 ...... 6 6s pF 
e With external shield connected to cathode except as noted. 
=* With external shield connected to ground. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Piste Voltare | See tosh ict Mento. ey Gi ol hs Stain ng 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 330 volts 
Grtd-INO.2- Vigne PR ee a eee ete 8 ae a — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 volts 
Plate* Dissipation ak. fia). =... kee TU, oe) Oe 25 3 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ........ — See curve page 98 
For grid-No.2 voltages between 165 and 330 volts — 0.55 watt 
CHARACTERISTICS Triode Unit Pentode Unit 
Fiate’ Voltage "2". (Oe. Se Rey, Cee. ee ye 125 100 125 volts 
tarid-No.2 “Veltagwe) oc... oe ion cee inks ee — 100 125 volts 
Grad-NG.d" Vielinga i or i in it aly nner cee t erae —l 0 —1 volts 
Amplification Factor ("> Je, Boe, , eee 43 — — 
Plate Resistance, (Approx.).* <. 64.0) 2cceeeeb eke 5700 — 180000 ohms 
Trensconductatce (3002) fxch4) bak nese ee 7500 7400 6000 umhos 
Piate Currenter nr 2). ema 8. Ca oe als -— 11 mA 
Grid=-No!2its Current vai: Beneuteyi: ao te eehiek ae — -- 4 mA 
Grid-No.1 Voltage (Approx.) for plate current 
On PED) AS ER eee Li En ea ein oot —6.5 — —T.5 volts 


6FH5 


2FHS5, 3FHS5 


HIGH-MU TRIODE 


Miniature type used as an rf amplifier in vhf tuners of 
color and black-and-white television receivers. Outlines 
section, 5C; requires 7-contact socket. Types 2FH5 and 
3FH5 are identical with type 6FH5 except for heater 


ratings. 


ee a 


SS ee 


——— 


TECHNICAL DATA 269 


2FH5 3FH5 6FH5 

Heater Voltage (ac/dc) ................268- 2.35 3 6.3 volts 
PRP Pe re CEEEOING 6 oo), x i sieigis sis aise ols Sisfpe ese es oe 0.6 0.45 0.2 ampere 
Heater Warm-up Time (Average) .......... 11 11 — seconds 
Peak Heater-Cathode Voltage ........ PROS: +100 max +100 max +100max volts 
Direct Interelectrode Capacitances (Approx.) : Unshielded Shieldede 

eI AL GM ce cay. ook esha st) <a piseal sae. #6 * 0.52 0.52 pF 

Grid to Cathode, Heater, and Internal Shield .. 3.2 3.2 pF 

Plate to Cathode, Heater, and Internal Shield .. 3.2 4 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


PiptPVRt ave! Tee. ce Se Re hah dee ee ee OURO a SRE ee lee et 150 volts 
Grid’ Voltage, Positive-bias value) ...... 0)... cece cece e tein ees 0 volts 
UO MIGUTECH LIER Fee oun nd ore DEAR AK ARE ATE REA ES Owe MMO Oe 22 mA 
PR PMIDIGSIDALION «0-5 ic ee ee ee wR R AROS ee eRe Me Fee Re lok ee oss 232 watts 
CHARACTERISTICS 

nt SeEeMRN RT ARO UMMM ets asics esheets ae eh ciishel's 9 oi ial eee GIs) Sines Bile WAT) nie 135 volts 
eerae GEMMA GSS CoN A ire cead ots « Gayle Ea Shiay > Shicgcnicie over « <4¥-\a, Mfg pus uous male Sd =e —l volts 
PeeeeEPeIeIOEee CADDTOX.) os sce eccic ee cscs ee cers cas epeecerece 5600 ohms 
Avra T SCO TIVEGETECET eS cnet sag ule Tate Ree, ee iaiewtde: ott ap ateyeaeng PRIA Ue tiedgyp 27+ wwe 9000 pumhos 
ert NG SATE IT te oe ye eel dla ta ase tas yo a ayiatlay toh altalRe (legeh # uhoat sigan eee =i 11 mA 
Grid Voltage (Approx.) for plate current of 100 wA .............. —5.5 volts 
MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance, for cathode-bias operation ...............- 1 megohm 


PLATE MILLIAMPERES 


PLATE VOLTS 92CS- 1O355TI 


z MEDIUM-MU TRIODE— 
“TR THREE-PLATE TETRODE 6FH8 


Piatn Miniature type used in complex-wave generator appli- 
cations and in television receiver applications. Sharp- 


P . . APE 
PIBTR 27TR ~=—s-_ cutoff tetrode unit has pair of additional plates. Out- 
9KP lines section, 6B; requires 9-contact socket. 
Heater’ Voltage - (ac/dc) oon sinnids ec bed cuit engines tae desewecceeees 6.3 volts 
TA eG Ae OTiGe Oe Pt soteyeee tases Ae tie o eie nls ofloepohmiehe. ty « slants = Meee sets 4 0.45 ampere 


Direct Interelectrode Capacitances :° 
Triode Unit: 


MRAM OMT ES he cg a ou cate: « okcucreh tiosnous. © ler cs Gaelay's pushin ty fo asene ean Sheba a 1.4 pF 
feridsto Cathode and Heater’)... 0.% 0.2: ec eee ee es ees ees 2.6 pF 
Plate to Cathode and’ Heater’ 2.55. .05 0. Se ed eee eee es 1 pF 
Tetrode Unit: 
econ TO Plate NOS i. cise ie aie cia econ etoue tie sce tens © wise ofe)h 0.06 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Plate No.1A, and 
Reece Hee mtdac Poets tel nn Stee e eee ne etre cate te ieee Wie wr ateta cla ehornie ies 4.5 pF 
Plate No.2 to Cathode, Heater, Grid No.2, Plate No.14, and 
eta CPTES Ue © Us Fe Gs ME ocwies siete niles weil wadtenece Pisiece lead mse 1.4 
Tetrode Grid No.1 to Triode Plate ............---e ee eee eee 0.35 max pF 
Tetrode Plate No.2 to Triode Plate ...........-..--+ esse eens 0.008 max pF 


2? With external shield connected to cathode. 
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Class A, Amplifier 
CHARACTERISTICS Triode Unit 


PlafegV OMaSG Foc a EE sc 5 A EE Oe ee ee eee 100 volts 
Grid, Voltagewede. - gucci beta IEOMS Son he ey CE ee eee —1 volt 
Amplification: | Hactor .) cc. sco ae etek. Bk re eee ee 40 

Plate. Resistance’ (ApPprox.) ac oe eee he ee ee ee 7400 ohms 
Transconductances rs cictay ed sade. tion ine a ene 5400 umhos 
Edate. Currente. i oss os cece ae Ne ose ee ee 7.9 mA 
Grid Voltage (Approx.) for plate current of 100 wA ............. —T volts 


Tetrode Unit with Plates No.1A and No.1B Connected to Cathode at Socket 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate-No.2 Vol ager coc on 8 eer ne eee EO ie Ae Ne ee ee 250 volts 
GridsNo:2.=V oltdge:, Bie, 72%. Cee A ee Ody ae eee Ae 250 volts 
Grid=sNosl” (Violtagery ai ao bile ee ene a eee Cee cee eee —2 volts 
Flate-No.2.. Resistance ‘C(Approx.)..<...., . cee dae dese cee 0.75 megohm 
Transconductance, Grid) Nos tom elate aNo.2e. 6) see, eee 4400 umhos 
Plate-No:2. Currenta UM eh Se Sobek op tet. | eee ae Lae 7.3 mA 
Grid=No.2; Current. 25 28 ste re ee ae eee en ee Re ee rr a 1.4 mA 
Grid-No.1 Voltage (Approx.) for plate-No.2 current of 100 wA .. —T volts 
Complex-Wave Generator 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Tetrode Unit 
Plates Violtarega. Stun tase Soke ee ee 275 —_ volts 
Plate-NosLAgaV Oltagveuo.<. .42.5 ae ee — 200 volts 
Plate-No. 1B. wvoltage: .. 0-9 a0 eee eee — 200 volts 
Plate=No-2as VOltALe Ao od ee ee es. Ree ae 275 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 275 volts 
Grid=No: 2" Voltageree sh. ee oe ee ee ee ean — See curve page 98 
Grid-No.1 (Control-Grid) Voltage: 

Nevative-bias \valueseneAstcideonee ae k seek —40 —A40 volts 

Positive-bias values. - ke ee ee 0 0 volts 
Plate * Dissipation 42.000 fone es eae 127 —_ watts 
Plates Nos UA® Dissipation «. 4: oc be. oben ee we 0.3 watt 
Plate-No:1B — Dissipation.” jac... aot oe ee eee — 0.3 watt 
Plate-Noc2" Dissipation” Repo eee a os 2.3 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 137.5 volts ........ — 0.45 watt 

Fro grid-No.2 voltages between 137.5 and 275 volts — See curve page 98 
TYPICAL OPERATION WITH SEPARATE PLATE OPERATION Tetrode Unit 
Plates-No:1A;"No-1B; and'No:2 Voltage: 2 s.5. % oss ke kennel 100 volts 
Grid-No.2 Voltage 5. hc Sees 8 ee ee ee i eee, 50 volts 
Grid-No.1 | Voltage: ......¢0 70 ea te hein —1 volts 
Plate-NosPAs fCurrent: sarsiek 2a ae or ie ee ee De Soe, Shee 0.04 mA 
Flate-NoshBavCurrent) 36.5 obc cictrots bask ea a es Tie are 0.04 mA 
BlatesNor? 77 Curren tie ih. « she. ot: tees Re Poe cece cine 0 Oe Se 1.6 mA 
GPU INO32 COULTON Gis scolar a pehtes Sucka aet Hee eee ARNE IC RO hee 0.3 mA 
Transconductance (Approx.): 

GridaNosketo-Blate INO sVAS fem a asda ior eee oot ee 70 pumhos 

Gridv Nosieto Plates No.LB iam sco eae ee or ee ee 70 umhos 

Grid gNO: Beto Blate CNO loeb eh fete ot) ee neers, fe ee cae ee 2500 u“mhos 
MAXIMUM CIRCUIT VALUES Triode Unit Tetrode Unit 
Grid-No.1-Circuit Resistance, for fixed-bias operation ..... 0.5 0.5 megohm 

6FJ7 MEDIUM-MU DUAL TRIODE 


Duodecar type used as combined vertical-deflection- 
oscillator and vertical-deflection-amplifier tube in color 
and black-and-white television receivers. Outlines sec- 
tion, 8B; requires duodecar 12-contact socket. Heater: 
volts (ac/dc), 6.8; amperes, 0.9; maximum heater-cath- 
ode volts, +200 peak, 100 average. 


Class A, Amplifier 


CHARACTERISTICS Unit No.1 Unit No.2 

Plate..VOltace seat... po crie ped 7 ak eter Saree 250 150 2 

Grid’-V oltage ere. ih) Od teri ke Baas CA —8s 0 ed ie 
AMAplificatichPT actow jo) 4544i eile tee 22.5 os 15.4 


Reigate Nth cee eee ee oa 9000 —- 2000 ohms 


ee eee 


Acticin: 


rs 
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Unit No.1 Unit No.2 


PEPRIB@OTIODETETICE) 5.5 cisre oss ap gra ots we nnmlaye so ge 2500 — 7700 pmhos 
PigterGUrBencintn)..n.. os... os Gels Ree ISR EPS dees oe 8 688 41 mA 
Grid Voltage (Approx.) for plate current of 10 nA —18 — — volts 
Grid Voltage (Approx.) for plate current of 50 wA —— — —23 volts 


a This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 

Heepleter Voltage: fi.) SRS SP eR ee ee. 350 550 volts 
Peak Positive-Pulse Plate Voltage# ................ — 2500 volts 
Peak Negative-Pulse Grid Voltage .................. 400 250 volts 
Pesmmcatnoge Current 2.5.0 0006 6. oo ce ees eee eee — 150 mA 
Average Cathode Current .............. 20.0 0cccceees — 50 mA 
ER PPISSTIA GION ci ha bic c cs haeihn eis oles ebb ere clate 1 10 watts 


MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 
WOP TEX CO=DiNS, OPDEYALION 9.0. ee ee ie ces mee 2:2 megohms 
For cathode-bias operation ...................4. Dees — megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


6FM7 


DUAL TRIODE 13FM7, 15FM7 


Duodecar type used as combined vertical-deflection os- 
cillator and vertical-deflection amplifier in color and 
black-and-white television receivers. Triode unit No.1 
is used as an oscillator, and triode unit No.2 is used 
as an amplifier. Outlines section, 8C; requires duodecar 
12-contact socket. Types 13FM7 and 15FM7 are identi- 
cal with type 6F M7 except for heater ratings. 


6FM7 13FM7 15FM7 


Heater Voltage (ac/dc) ..............0. eee. 6.3 13 14.8 volts 
PICRERT RG HETCRE oie eo eins eee Fee eee neon aiee 1.05 0.45 0.45 amperes 
Heater Warm-up Time (Average) ........... — tt 11 seconds 
Heater-Cathode Voltage: 
PRU PERV OR VALU se 8 nels ne ep kins = « +200 max +200 max +200 max volts 
PPB OP ATATG ee sire sos o's CGR er ates tS ued 100 max 100 max 100 max volts 
Class A, Amplifier 
CHARACTERISTICS Unit No.l Unit No.2 
PON OITA OA i>, case lai steer dicie Sato cans epee sake jscaghs 250 175 volts 
GTM MRONE NEO el tek 3 a-cs oe, PEN ele. cis Sse iso % abe, le io) Saker Siar s 38 —25 volts 
Ammpinecation. Factor .. 25: ..) .). (ebcendecaeies. soak 66 5.5 
Plate Resistance (Approxs): (onic cscs peuape elesersnshersieljolenevens 30000 920 ohms 
TrANRGCONAUCTATICS in cei coe bc wn Re MOD. ete ats 2200 6000 pmhos 
Pee AO PONG eae incl cos Merescel he's a9 eek RaMe ie. on hs Lapeahs opeiiel oe 2 40 mA 
Grid Voltage (Approx.) for plate current of 20 vA .. —5.3 — volts 
Grid Voltage (Approx.) for plate current of 200 vA . — —A5 volts 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


PURDUE MTSU EA ONE C nace ees cosy, alls, does ess, als ee enero a ater ae 350 500 volts 
Peak Positive-Pulse Plate Voltage# ................ — 1500 volts 
Peak Negative-Pulse Plate Voltage ................. 400 250 volts 
RenteeOnthode Current... . 66). in ess es + 4 pelts ols amy — 175 mA 
Average Cathode Current ..... 25.0506 c cece wenn — 50 mA 
lati dT PAGBADALION Tecin-s.- --s\s Lats SPEAR ale Home SS See siete 1 10 watts 


-MAXIMUM CIRCUIT VALUES 


Grid-Circuit Resistance: 
For fixed-bias operation ..................-. We 1 1 megohm 
For cathode-bias operation .............ce0ee0> Page 2.2 megohms 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
+ A bias resistor or other means is required to protect the\tube in absence of excitation. 
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6—FMS8 TWIN DIODE— 
HIGH-MU TRIODE 

Miniature type used in television receiver applications 
and as combined FM detector and af voltage amplifier 
in FM receivers. Outlines section, 6B; requires minia- 
ture 9-contact socket. Heater: volts (ac/dc), 6.3; am- 
peres, 0.45; maximum heater-cathode volts, +200 peak, 
100 average. 


Triode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Pilate. VOltGge (7 mee. se here: waa nh eC ee a re D 330 
Grid "Voltage, ‘Poaitive-bias value®™ 2's" , S082 <- 64 che ee a aan 0 
Einte” Dissipn Clones... eee ba ie © tin oe i ean A 1.1 
CHARACTERISTICS 

Plate. Voltage Gaver cc 0h Schott lik cuca asides ac Ve ait ea eam on 250 
Grid: Voltage: oi. ou. <8: Ga ER . OE —3 
PAD TSC tiOT SF ACCOR pe shi) Ole wR vanes SRA Ae et a A ae ee ee 70 
Plates Resistance’ (Approx). so... : fhe oe ee ee 58000 
Pransconducta nceus: t:ny takiys,. aeteatade: fated of in UE deel ae 1200 
Pinte: Corrente rece Sr Gah Gne oy ee et eR en eee a 1 


Diode Units (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate Corrent ¢6 uae Masta: soc Roe cate aan ee A Re ae 5 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 20 mA .................... 5 


6FQ5A 


2FOSA HIGH-MU TRIODE 


Miniature type with frame grid used as rf-amplifier 
tube in vhf tuners of television receivers. Outlines 
section, 5C; requires miniature 7-contact socket. Type 
2FQ5A is identical with type 6FQ5A except for heater 
ratings. 


2FQ5A 6FQ5A 
2. 


Heater Voltage (ac/dc) 3 6.3 


wine) ie: (a Mele)” 6. re" :ei. 6? of sate elie) ei te, are fe) (616, @:.ni 6178) feta 


Héater=Curreng! =" M6 NS aM lee ck Ae 0.6 0.18 
Heater Warm-up Time (Average) .................. 11 — 
Freak Heater-Cathode’ Voltace’”. 1." .,./0 04. +100 max +100 max 
Direct Interelectrode Capacitances :° 
Grid to Pla tet cticanpac, 8; dee SO ede een... ak... 0.52 
Grid to Cathode, Heater, and Internal Shield ................ 5 
Plate to Cathode, Heater, and Internal Shield ............._._ 3.5 
Heater: to Cathode’... YP 6.5, oF ram te es od wees te 2.5 


Grid Voltage, Negative-bias value ..............................., 50 
Average) Cathodé Current (hace Mw Bike ie eee le. 22 
Flate, Dissipation, 3) o04.stct iticcn .cee ee ee ee 2.5 
CHARACTERISTICS 

Plate Voltage oo ones oe tec tr Tee, UURSEPTRL iOeyE> fmt 135 
Grid Voltazre: 31033) STOR OGRGY oe OR Lae RE heb be CARs | —1.2 
Amplification Factor. cess cBics. th 2s serio: Js an ee. - 74 
Plate Resistance CA DDYOR. ) Vie. 120) 51s aac o tour earn, Me 6300 
DEANS COMMUCTANES TON 453. SPAT AP Sok co chess} end vs vod pd ood 12000 
Ridte: Current 750K, cel ere aera peg kia ati ye en 8.9 
Grid Voltage (Approx.) for plate current of 100 LCRA: Send dat kes —A.5 
MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance, for cathode-bias operation« .). Bee... .: Aten 1 


6FQ7 Refer to chart at end of section. 


es ee 
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6FQ7/ 


MEDIUM-MU TWIN TRIODE 
6CG/ 


8FQ7/8CG7 
xt, Miniature type used as combined vertical- and horizon- 
tal-deflection oscillator in color and black-and-white 
television receivers. Outlines section, 6E; requires 
3LP miniature 9-contact socket. Type 8FQ7/8CG7 is identi- 
cal with type 6FQ7/6CG7 except for heater ratings. For typical operation 
as a resistance-coupled amplier, refer to Resistance-Coupled Amplifier 
section. 


6FQ7/6CG7 8FQ7/8CG7 
6.3 8.4 


Heater Voltage (ac/dc) ......----- seer eee ee cree volts 
TOR OY MCUITVOIRE Wo. cis cies epeiniere cae oe a sie wane ee oie gee 0.6 0.45 ampere 
Heater Warm-up Time (Average) ......--++--+-+++> itl — seconds 
Heater-Cathode Voltage: 
pom VAlee fC AM ING ale le eee BSE «or Reichs oral ough ei 'al.nn a) desis! * +200 max +200 max volts 
Average value ......5... 005 --eeeceteeeeree es 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No.l Unit No.2 
Cidetoe Plate! . 66 ok eS obser + BASSE BR. ages 3.6 3.8 pF 
Grid to Cathode and Heater ........ aaa sao 2.4 2.4 pF 
Plate to Cathode and Heater ............--++.-.:. 0.34 0.26 pF 
Plate of Unit No.1 to Plate of Unit INO: 2 che evere 1 pF 
MAXIMUM RATINGS (Design-Maximum Values) 
Wee TR GU Do... snus pd ee oa seh Oe PRA EAE AAT 8s 330 volts 
Grid Voltage, Positive-bias value ..........----:+sseee ster erttee 0 volts 
Se ptnaeME CUTE EOTS ics oe bes hc ee eo Fe Se er sae ee Re Ts 22 mA 
Plate Dissipation : 
Morweither § plate pais 258. . -menis PDS oto seine oie nae etete eee ecaies 4 watts 
For both plates with both units operating .........------++++:: 5.7 watts 
CHARACTERISTICS 
12 kre WAG Re eg ce RN ee CRC nO Lia 90 250 volts 
CE TIAUV CLERC re ea hoi nS cre Rete ee ee Sloe iomabahticous weeltotenstene% 0 —8s volts 
Amplification Factor ............2-- eee rene tereees 20 20 
Plate Resistance (Approx.) ......----. esse eee renee 6700 7700 ohms 
TranNsCONGUCtANCE =) 06.6 se dec ete ee eben re sing 3000 2600 pumhos 
I AtOMGuren ter oa. ; oe «oe came wabecmionia = ee sieremrerss 10 9 mA 
Grid Voltage (Approx.) for plate current of 10 LIA wei —T —18 volts 
Plate Current for grid voltage of —12.5 volts ........ — 1.3 m 
MAXIMUM CIRCUIT VALUE 
Grid Circuit Resistance, for fixed-bias operation ..........--++++:: 1 megohm 
30 
” 
id 
25 
a. 
= 
=< 20 
a 
a 
= 15 
= 
=< 10 
za 
a 
5 
O 100 200 300 0O 
PLATE VOLT 92CS-8442T 
Oscillator 
For operation in a 525-line, 30-frame system 
Vertical- Horizontal- 
Deflection Deflection 
MAXIMUM RATINGS (Design-Maximum Values) Oscillator Oscillator 
Cr PintecValtage ) 2. 26s pill iwegieee Ces - ebay 330 330 volts 


Peak Negative-Pulse Grid Voltage ........-...-+-+5: 440 660 volts 
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Vertical- Horizontal- 
Deflection Deflection 
Oscillator Oscillator 


Peak CathodeyCurrent .... Ree Pee. 82 eek. Re 17 330 mA 
Average Cathode Current ..........0.0.....00.5202. 22 22 mA 
Plate Dissipation: 
Forveithertplates ero ae oon ee ee 4 4 watts 
For both plates with both units operating ....... 5.7 5.7 watts 
MAXIMUM CIRCUIT VALUES 
Grid-Cireuit Resistance .................0.024-0020e. 22 2.2 megohms 
6FS5 BEAM HEXODE 
2F55, 3F55 


Miniature type used as rf-amplifier tube in vhf tele- 
vision receivers. In this tube, grid No.1 is the control 
grid, grid No.2 is a focusing grid, grid No.8 is the 
screen grid, and grid No.4 is the suppressor grid. 
Grid No.2 is internally connected to the cathode and 
grid No.4 and aligned with grid No.3 Outlines section, 
5C; requires miniature 7-contact socket. Types 2FS5 
and 8FS5 are identical with type 6FS5 except for 
heater ratings. 


: 2FS5 3FS5 6FS5 

Heater Voltage (ac/dc) ..................... 2.4 2.9 6.3 volts 
Heater “Current tee: °°", e507) D6 l As. Sete eae 0.6 0.45 © 0.2 ampere 
Heater Warm-up Time (Average) .......... ib 11 _ seconds 
Heater-Cathode Voltage: 

Peaks Vale ect. omens ak epleg een +200 max +200 max +200 max volts 

PAN CTAR CR VAM) oki nde tae nan od ells 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: Shielded Unshielded= 

Grid. No.8 to. Plate). bss, lace ee alia elena 0.03 0.016 pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid 

No.3, and isrid Nod een seg hn as oe 4.8 4.8 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and Grid! Nai#iars . ser os are} eau ie 2 2.8 pF 
* With external shield connected to pin 7. 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate Voltage: i). cs ita eke penuh aes 1 ROSS dab. 20 300 volts 
Grid-No.3- (Screen-Grid) Voltage ................0+...6...... 2... 150 volts 
Grid-No.1 (Control-Grid) Voltage: 

Negative-bias walue/7j.1....0,..4...0.. 0) wee Oe, aE. 50 volts 

Posttivesbiga’ Valine tic desee hocks es ee che cE eee 0 volts 
Cathode. Carretit.-). (... dus ncakertarcheresnietite eaten uctiniemaria sacs oe 20 mA 
Plate™ Dissipation soe, (Eleanor. FB Be peg Wea 8.25 watts 
Grid-NG@l3. “Tnpet (  E ah oe Wet ae ee Be Te ey a 0.15 watt 
CHARACTERISTICS 
Plate; Vottage. 'aiststd sie sae. A Le 275 volts 
Grid-No.3 Voltage 2... fT Thre et es 135 volts 
Grid-No.ls Voltages. 4 cer eit, Reh ee vata eee) —0.2 volt 
Plate Resistance (Approx. ) (3004. Bian taht ucka ee tae. 0.24 megohm 
Transconductance: 3.3.5 2.5 1a Mek Oe 10000 umhos 
Plate i Currenté, 1c. a beaiaes hao bee ch WO 9 mA 
Grid-No.3.: Current: |... PTA KR ele a ee eee, 0.17 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 100 umhos —5 volts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, for fixed-bias operation ............. 0.5 megohm 

H 


H a G 
6FV6 ss suarp-cUTOFF TETRODE ie ; 


(2) 7) 
. . e . s K 
Miniature type used as rf amplifier in vhf tuners of pa 

television receivers. Outlines section, 5C; requires 7- ¢) 
contact socket. 7FQ 


TECHNICAL DATA 275 


Heater Voltage (ac/dc) .........-.s cece cece eee eee teen e ec eenes 6.3 volts 
Teel epee TLCTIL TNT ak oiars =. «1s oie a1 eeu ence o 8 Oo oe wes ebenalouaNel* Aignarh any PaniOGeNe Syees.> 0.2 ampere 
Heater-Cathode Voltage: 
POG eUl TG ee, rc See tnen Fo opto ete taoual sey eycne 6) a) opel chal wtch st aue eqae sg) #9 sn +200 max volts 
Og SPA ie Re ee Ce ene i aie ia a a 100 max volts 
Direct Interelectrode Capacitances :° 
Reredeitomtatomblate. uo eirans cc wo iilen ante ohm 6 melo oka out aye e's 0.03 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Internal Shield .. 4.5 pF 
Plate to Cathode, Heater, Grid No.2, and Internal Shield ...... 3 pF 
Gathode tO Heater . 2.5 eke ee ce + vi abetape auettele snoupiie a G65 spin seiiatohiegs! ss 2.7° pF 


° With external shield connected to cathode except as noted. 
e With external shield connected to ground. 

Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


DS A ge 2S ee See oe ee ern ec 275 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........--...---ssseeseee 180 volts 
Ceidetiene 2V Oltageus. sees es a A a ne eee ee eee res See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias values. caceset Ree 0 volts 
ree arrem es = I. ele rare eee ee dine ee Bale 6 Be 20 mA 
Pilate iseipation ye. ew I oc ee ee ee ema ee eb ee tame es 2 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 90 volts .........-..--.5+seeeeee 0.5 watt 

For grid-No.2 voltages between 90 and 180 Volts. aRih . WPs...12-88 See curve page 98 
CHARACTERISTICS 
PIACCHRVOICAS OU fo. oo ch) lee > Stent © oan .ske biefotiens Guehel «> of FeDs oehelel e CUR sie leetete 125 volts 
rae NOE Pie WOIEA SOs le ce 5 rosie co aya ce co sora 4 10-10 ‘ojos, oy) ve0 Louis 0g0.ho.j0''0 10:'0:10):0 0 0 je)je oe (9 {0 16 (6y'6.0 80 volts 
GRIGE NOU VOILACe) nn ees re aie ee ek Gis nie «ete ew isieveteceiels co ly ells (9° —1 volt 
Plate Resistance (Approx.) ........- ec cece ee eee ret eee eee e een nes 0.1 megohm 
SEP ARISCOYTCLUIC ES ACO: 5k Sores ours Fons. cio ine ie kaade celle te avai ere ew elloe)rs ww Q)ie)ia tg eo reel oes 8000 pumhos 
Fea eA TSTOVIE MBER 5 is vos ocecoe sole di = ice ere engines cj-a send voiggi'e <e)'9)54 oe eh epee) ley = aye 10 mA 
are NemOMOULTENE «2... c.6 cee brie ec oe te eee ee se ee ele ee ore ee 1.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 (79. ee —6 volts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance ...........: eee e cece ere e rene een eees 0.5 megohm 

Refer to chart at end of section. 6FV8 
MEDIUM-MU TRIODE— 6FV8A 


SHARP-CUTOFF PENTODE SEV8 


Miniature type used in television receivers as com- 
bined oscillator and amplifier. Triode unit is used as 
vertical-deflection oscillator; pentode unit is used as 
if or general-purpose amplifier. Outlines section, 6B; 
requires 9-contact socket. Type 5FV8 is identical with 


SFA type 6FV8A except for heater ratings. 
5F V8 6FV8A 
Heater Voltage (ac/dc) ...:.....--teeccweecrceeees 4.7 6.3 volts 
ROMO TMOUrTONt: Sen iid ec lIS Cie hed mda elem ern sole ae : 0.6 0.45 ampere 
Heater Warm-up Time (Average) ..........-+-+-+:: 11 atk seconds 
Héater-Cathode Voltage: 
eee ATC meee sealant ic Ryacieeiesok Wises apt ove chee ees +200 max +200 max volts 
ESSE IDNR ICR ce 100 max 100 max volts 
Direct Interelectrode Capacitances: Shielded Unshielded 
Triode Unit: 
IRL GMLATCHE coc cht OS Re Ee Sree oe SB hare 1.8 1.8 pF 
Grid to Cathode, Heater, Pentode Cathode, Pentode 
Grid No.3, and Internal Shield .............-.. 2.8 2.8 pF 
Plate to Cathode, Heater, Pentode Cathode, 
Pentode Grid No.3, and Internal Shield ....... 1.5 2 pF 
Pentode Unit: 
rineNrorlstor Plate oad solr ate, mee ule shee ererecale s 0.02 max 0.01 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid 
No.3, and Internal Shield ................:..-. 5 5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
mnaeinternal Shield. (45.26 «snes ew sn asta sees 2 3 pF 
Pentode Plate to Triode Plate .............-.--.+-- 0.15 max 0.03 max pF 


276 RCA RECEIVING TUBE MANUAL 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Pentode Unit 
Plate, Voltage) igus. cdi. soho ce Cae ee ie a. eed: as ee ree 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......................... 300 volts 
GxidsNG Ze VOIAZE be. anu itl kant ote ee Rn nae ee See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value .............. 0 volts 
Pilate [igs ipa eed, nies ends eS Shs too a tw an ark a Lats A eae a 23 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts .................... res 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts ........ oe See curve page 98 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Foxy, fixed-bias operation... . 2 F35. eek Beeston ar 0.25 megohm 

For’ cathode-bias: operation’... 78 )1GSH. a. eee 1 megohm 
CHARACTERISTICS Triode Unit Pentode Unit 
Eititen. Voltage |.) Mi JR ut i 4 ia a hi lehed tutta 125 125 _ volts 
Grid-No.2- Voltager ht, 5k8 A GTR A ahs BaP a —_ 125 volts 
GeridsNo-LiVoltave foil pdm yt ee OL ee a —l —l1 volt 
Manplification Factor. |. ge ke peel ph alee 45 — 
Plate Resistance (Approx.). >, 2°... 4, 8 5600 200000 ohms 
Drausconductanee: x... hwiel. ste8).. oe. oe. Bluey 8000 6500 umhos 
Pinte Current eis wig 2 cpa eet oe ce Om tel) ae ee 12 12 mA 
Grid-No.2* Currents”) 050 OM ae EE SEAR th Baie ng — 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

EY DROS Pee Or Oona al nhn RS Sera ey g Sit —T7.5 —9 volts 

Vertical-Deflection Oscillator—Triode Unit 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) i 
DOUP Inte, VoltagOye sc: ar dead asus OAK yay Same T Cee nate ee ale 330 volts 
Peak Negative-Pulse Grid Voltages sieikicey eis se Sa ye kee aan 250 volts 
Peak Cathode: Carrent: 3464140. 048 Ly tae Ue been cts oo Cpe oe 70 mA 
Average ‘Cathode* Current) 0h, : .. dy Hid seas Die a ES 20 mA 
PARC E Disa ta tion ees £0 isla 2a nts en AE ak eae Se 2 watts 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance, for cathode-bias operation’ 22: ahh eee een 3 megohms 


6FW5 BEAM POWER TUBE 


Glass octal type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 19B; requires 
octal socket. Heater: volts (ac/dc), 6.38; amperes, 1.2; 
maximum heater-cathode volts, +200 peak, 100 average. 


Horizontal-Deflection Amplifier 


For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


wi ivetatag ERG xes ae itale vate CRB case ae cls cag, 1 fe Aa eR Le 770 volts 
Peak Positive-Pulse Plate WOllageyrny ec eee ees er ae 6500 volts 
DC Grid-No.2 {Screen tarid) Voltage i. eee 220 volts 
Peak Negative-Pulse Grid-No.1 V OLCR EG: halon alata ne Ne a eur oes 330 volts 
DC Grid-No.1 (Control-Grid) Voltage ..............0.000 00000 —55 volts 
Pen atb0de, CObren’, she: daamk. ee aut hc emir eo otaereae sean Guerre dig 610 mA 


PHO CAG, OEP TE, Cp cr DCRR ANGI? ar NPAC a Al dean ACO aby rate rat ber fil 18 watts 
GridsNa:d Depot 2) Cesare, meus ech iaae amemememee 8 eis Mas Se eae 3.6 watts 
Bulb Temperature (At hottest DOING Tah kc hte ce eel aioe en yeah te 220 °C 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Cirenit pResistance ye oo) oe A Oe aes 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
¢ A bias resistor or other means is required to protect the tube in absence of excitation. 


6FW8 Refer to chart at end of section. 
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6FY5/ 
EC97 


Miniature type with frame grid used for rf-amplifier 
applications in vhf tuners of television receivers. Out- 
lines section, 5C; requires miniature 7-contact socket. 


HIGH-MU TRIODE 


Heater Voltage (aC/dc) .. 026.2... cence ec eee teeters ee eees 6.3 volts 

Fiedter Wnerenbl ide 2.2! . cl. we IR ee. bualayad. te dele Weed ewe hes 0.2 ampere 

Peak Heater-Cathode Voltage .........-... se cere eee e eter eee +100 max volts 

Direct Interelectrode Capacitances: Unshielded Shielded 
ATIECOM INTC foe cc Sis hole ase ed @ Heo 0.50 0.48 pF 
Grid to Cathode, Heater, and Internal Shield .... 4.75 4.75 pF 
Plate to Cathode, Heater, and Internal Shield ... Su5 4.3 pF 
Ci PiGdb LG ELON COT ieee a aihete ea. Sesonatlne ta Moher oie 0.28 max 0.28 max pF 
Pintomtou Cathode: «fides a8 es ade a Sais Se! oe 0.25 0.21 pF 
Peat Ode POMEL | OF ao secare teeta} se yeeyey oe he she) © eps ene gy 8 3.2 3.2 pF 
Menor TOMATOES: Blech susie © Soon ali tot wel «>, Pe apie seh = 2.5 2:5 pF 

Class A, Amplifier 

MAXIMUM RATINGS (Absolute-Maximum Values) 

Pinte SupplysVoltave ...... 2.0. ccc e eer e neem e cer renew cee eers 550 volts 

eG te ate blebs Gk wiles cide wT IRI SE ieleie eee cee eee es 200 volts 

Grid Voltage, Negative-bias value ..........--. seers e eee eee tees 50 volts 

REE rc cc et eee ee teen anaes ec ewes ee hws ReEies 20 mA 

Sree eR Ss soc bo em wet no eine) mst nm wien so wileje niein oe wales Be 2 222 watts 

CHARACTERISTICS 

TRON WEE Biche a= 08 IED 6 Sey eee enegs 135 135 135 135 volts 

ridmewoitare Mase kkk le oe eR de —1l —3.1 —5 —A.5 volts 

Transconductance ............255++00- 13000 625 125 — umhos 

Amplification Factor .....:.0.00..-...-. 70 ~- — _ 

PE teuGurrente aes. sek ad. ow EES. « iL a — 0.1 mA 

MAXIMUM CIRCUIT VALUES 

Cathode-Heater Circuit Resistance .........-..--- 2s eee eee eee eters 0.02 megohm 

Grid-Gireuit Resistance (200 0. ble ec ea et et eee ee me less 1 megohm 


DUAL TRIODE 6FY7 


11FY7, 15FY7 
Duodecar type used as combined vertical-deflection os- 
cillator and vertical-deflection amplifier in television 
receivers. Triode unit No.1 is used as an oscillator, 
and triode unit No.2 is used as an amplifier. Outlines 
section, 8D; requires duodecar 12-contact socket. Types 
11FY7 and 15FY7 are identical with type 6FY7 excep 
for heater ratings. : 


6FY7 11FY7 15FY7 

Heater Voltage (ac/dc) ....---+-eseeereeees 6.3 11 14.7 volts 
Piano CULEOBG, 92.5. ices n te Slot Serae sare. wile ailateere 1.05 0.6 0.45 amperes 
Heater Warm-up Time (Average) .....----- — 11 ig seconds 
Heater-Cathode Voltage: 

eM ANITES FIR tascisneie si orole oie #2 o 8) wlgpnte eels +200 max +200 max +200max _ volts 

TAMOLEGE VBIUC, . 2.2... ce cece tees tue 100 max 100 max 100 max volts 

Class A, Amplifier 

CHARACTERISTICS Unit No.l Unit No.2 
Ei eae a et hc) ssc castes lot mslbeyy) cw Uw ine in  nllovie win, nila mies» 250 150 volts 
ae TITRE WEEE A ef. sla cede ose ie aye 8 we ce Se iene Eee —3 —17.5 volts 
Amplification Factor ...........---- esses ee eee rece 65 6 
Plate Resistance (Approx.) .....--. seer eect rereee 40500 920 ohms 
Transconductance ..........----ee seer terete eneee 1600 6500 umhos 
Bip te eC ORC Gat satin. BEGAN GREE Ea Stem Age AGREE PEL 0 1.4 35 mA 
Grid Voltage (Approx.) for plate current of 30 ft ke —5.5 a volts 
Grid Voltage (Approx.) for plate current of 50 wA .. — —36 volts 


Plate Current (Approx.) for grid voltage of —25 volts — 6 mA 
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Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.1 Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 

DC Plate mole oe: eee eee, ee 330 275 volts 
Peak Positive-Pulse Plate Voltage# ................ — 2000 volts 
Peak Negative-Pulse Plate Voltage ................ 400 250 volts 
Peak Cathode:Currentievty. . ese geet. visi . ook 70 175 mA 
Average. Cathode Ourrent> %. 4. 4:50. 4. 4 ow Bel a te 20 50 mA 
Plate Dissipation” -. ">... fet foes oes SINE NA 1 T+ watts 
MAXIMUM CIRCUIT VALUES 

Grid-Cireait Resistance... 6.0). a yl ee FA Ve Die megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
+ A bias resistor or other means is required to protect the tube in absence of excitation. 


6G6G Refer to chart at end of section. 
6GI11 Refer to chart at end of section. 
6GB5 Refer to chart at end of section. 


6GB5/ 


EL500 BEAM POWER TUBE 


13GB5/XL500, 18GB5, 
27GBS5/PL500 


Neonoval type used as _horizontal-deflection amplifier 
in television receivers. Outlines section, 10E; requires 
neonoval 9-contact socket. Typical instantaneous char- 
acteristics (measured with recurrent waveform such 
that maximum ratings are not exceeded): plate volts, 
75; grid-No.2 volts, 200; grid-No.1 volts, —10; plate 
mA, 440; grid-No.2 mA, 37. Types 18GB5/XL500, 
18GB5, and 27GB5/PL500 are identical with type 6GB5/ 
EL500 except for heater ratings. 


6GB5/ 13GB5/ 27GB5/ 

Heater Voltage (ac/dc) .............. EL500 XL500 18GB5 PL500 
Heatenr Current 4. ice we ce ek 6.3 13.3 18 yA volts 
Heater-Cathode Voltage: 1.38 0.6 0.45 0.8. amperes 
Peak Value’ “yd Fiance. TRA #250 max +250max +250max +250 max volts 
Average Gvelue@s oi 5k, 125 max 125 max 125 max 125 max volts 


Horizontal-Deflection Amplifier 


DC Oh itera Oli rey irs kee ek ee aay ONO See 275 volts 
Peak Positive-Pulse Plate VOLO ee i Ore ah te hee a 7700 volts 
DC Grid-No.2 (Screen-Grid). Voltage .................000 0000002! 275 volts 
Average Cathode, Gurrenti: 2): ... ag hiteme’. ke met cco l 275 mA 
Fate Dissipation es oe ec ic cere a ee ee NS 17 watts 
GHd-No.2" Tapas eee amnesia ey re 5 watts 


Without "grid, currents: Vrs. 5.1) Chaat ae Aten ont 0.5 megohm 
With grid current (horizontal-output service OnIY) 7en ee 2.2 megohms 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
“A bias resistor or other means is required to protect the tube in absence of excitation. 
" Grid-No.2 input may reach 6 watts for plate-dissipation values below 11 watts. 
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9EU 


Heater Curren 
Heater-Cathode 


BEAM POWER TUBE 6GC5 


Neonoval type used in color and black-and-white tele- 
vision receiver applications and as output tube in 
audio-amplifier applications. Outlines section, 10D; re- 
quires neonoval 9-contact socket. 


(ac/dc) TAHITtS ISA RS. 6AM ee re Be AER He TE, oe 6.3 volts 


es ic Maw nn arcio ee Nb « OR ERS <ppPLE ys amet are 1.2 amperes 


Voltage: 


eter ee. vic. . daw mine om Siete sin a win els hele scone ne semanas: +200 max volts 

MACE AOIIG + oie see eps ee deren eee singers pe 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

Rete ey Aa late oe we ne ee te ees coamree ne aro 9 Bis 8 0.9 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ....... 18 pF 

Plate to Cathode. Heater, Grid No.2, and Grid No.3 ........---- 1 pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
tater Maire APIS 6c 28 EO Sc omen aie «co yee bia eo he sim wre pha bile Pa boat 220 volts 
Grid-No.2 (Screen-Grid) Voltage .......------:ssseerrerrerscttess 140 volts 
EA ein ORTON. SSC RLS. i Pes eR sc cieibire « Bale mweminw oisinns 12 watts 
Pe Pe GUE occ cep eeiy oars ie ee ets eee hee Stee 1.4 watts 
TYPICAL OPERATION AND CHARACTERISTICS 
Plate Voltage .......... cece cece eee rete eee ee eeeens 110 200 volts 
Grid-No.2 Voltage ...........:-s cece eee ee eee creece 110 125 volts 
Grid-No.1. Voltawe ......- 2. .scr ers ce crete neccenens — 7.5 — volts 
Cathode-Bias Resistor ........-----+eseeeeersereeces — 180 ohms 
Peak AF Grid-No.1 Voltage ........---::-+eeeeereeee 7.5 8.5 volts 
Zero-Signal Plate Current ........----+eseereerteree 49 46 mA 
Maximum-Signal Plate Current ........----++-+s++5 50 47 mA 
Zero-Signal Grid-No.2 Current .....-.--.-+--+s+s5: 4 pry. mA 
Maximum-Signal Grid-No.2 Current ........-----+:: 10 8.5 mA 
Plate Resistance (Approx.) ....-------+seeerertees 13000 28000 ohms 
Transconductance ........---.--sesceer reer tte 8000 8000 pmhos 
Load Resistance ..........--.-:ee cect eter terre ees 2000 4000 ohms 
Total Harmonic Distortion ........--.-++-+sereer eres 10 10 per cent 
Maximum-Signal Power Output ........----+sseeee: 2.1 3.8 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ..........-.-. esse cere rece rete teres 0.1 megohm 

For cathode-bias operation ........-...-.- esse rere cere re teseee 0.5 megohm 

BEAM POWER TUBE 6GE5 


12GE5, 17GES5 
Duodecar type used as horizontal-deflection-amplifier 
tube in television receivers. Outlines section, 15A; re- 
quires duodecar 12-contact socket. Types 12GE5 and 
17GE5 are identical with type 6GE5 except for heater 
ratings. 


6GE5 12GE5 17GE5 
Heater Voltage (ac/dc) ........-----eeeeeees 6.3 12.6 16.8 volts 
Beater vOurrent ott. foe ne eee sees 1:2 0.6 0.45 amperes 
Heater Warm-up Time (Average) ........---- — 11 11 seconds 
Heater-Cathode Voltage: 
Peale, WHC ao.» oh iii Aba ewe l sree ule» sigiele> +200 max +200 max +200 max volts 
Average value ...........-02 see e er eeees 100 max 100 max 100 max volts 


Class A; Amplifier 


Pentode Triode* 

CHARACTERISTICS Connection Connection 

Plate IVE MPA. o, wo sileys euynisieilns ata) hedpieme  stenevelene}stmeie e 60 250 150 volts 
Grid-No.2 (Screen-Grid) Voltage ............-.+- 150 150 150 volts 
Grid-No.1 (Control-Grid) Voltage .......-.-..--. 0 —22.5 — volts 
Amplification Factor ..........-.seeseeereeeeces _ — 4.4 

Plate Resistance (Approx.) .....-..--e-eeeeeeeee — 18000 a= ohms 
Transconductance .........-..+-eseeeceeeeeceees — 7300 — pmhos 
Plater Gurrent aioe css be Se ee Nese oie es sislens 345¢ 65 — mA 
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Pentode Triode* 
Connection Connection 
Grid-NG,2, COPRERE 2d onc. sca, 27° 1.8 — mA 
Grid-No.1 Voltage (Approx.) for plate current 
1 SA ag 9. eter he elect i et eda shh ate) ary OS — —A2 — volts 


* Grid No.2 tied to plate. 


¢ This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 


SHOR NaN ecu See eee eM ORC MME eee ee ec re ee 770 volts 
Peak Positive-Pulse Plate Voltarey es ere Cen ek ee ee at 6500 volts 
Peak Negative-Pulse Plate Voltage 5.) 0P ye Te En Oe Os als sok eee 1500 volts 
DC Grid-No.2° Voltage oo 0.0 icccc eno s cc | ee: as 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage cu: eS ce. ia pia hy < ON ares 330 volts 
DC Grid-Nod Voltage i002... TEL Oe le ie © ene —55 volts 
Peak Cathode Corrent” 005.01.) Sets BAX Ba AOR DAY ope 550 mA 
Average Cathode Current. ..::...... cetiiees® .B nngitt 0. 175 mA 
Plate» Dissifiationy (0.0.06. 0..secc0)) ete ee a: ee RA 17.5 watts 
Grid-No.2 Input i. wi. on es ecen ces cs ssl tl, ee eae ae 3.5 watts 
Bulb Temperature (At hottest DOING) shee Kee ee Ee 200 °C 
MAXIMUM CIRCUIT VALUE 

Grid-No.1 “Circuit Resistance 22. v0.0.0. 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+ A bias resistor or other means is required to protect the tube in absence of excitation. 


BEAM POWER TUBE 


6GF5 


Duodecar type used as _horizontal-deflection amplifier 
in television receivers. Outlines section, 8D; requires 
duodecar 12-contact socket. Heater: volts (ac/dc), 6.3; 
amperes, 1.2; maximum _heater-cathode volts, +200 
peak, 100 average. 


Class A, Amplifier 


Pentode Triode* 

CHARACTERISTICS Connection Connection 
PlRte bel Olidie arta oe het, eit ee 60 250 150 volts 
Grid-No.2 (Screen-Grid) Voltage ................ 150 150 150 volts 
Grid-No.1 (Control-Grid) Voltage ............_| 0 —26.5 — volts 
Almplitication,, Mactor ck. ou... “= — 4.2 
Plate Resistance (Approx.) .................... — 0.26 — megohm 
Transeonductancesg.t 3... 22 AGOs. A ohdheeet. s — 4700 — umhos 
Plates Currents haa os Siti uk Ween ty pete 345¢ 34 — mA 
Grid-No.2° Current. 73 on ee See 33° 1.6 — mA 
Grid-No.1 Voltage (Approx.) for plate current of 

eG as ay Slo esos ey Ne eee — —46 —_ volts 


* Grid No.2 connected to plate. 


¢ These values can be measured by a method involving a recurrent waveform such that the 


maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 


Average Cathode Current 
Plate Dissipation} 


eee 


eee 


. 


TECHNICAL DATA - 281 


ee RO hs Sina fit ls ee nin pr ns ee nea ee ae ees 2.5 watts 
Bulb Temperature (At hottest point) ........-+--+-sssseer treet 200 °C 
MAXIMUM CIRCUIT VALUE 

GyideNoti-Gireuit dResistance™ 9. ee eee ee ees 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+ A bias resistor or other means is required to protect the tube in absence of excitation. 


Refer to chart at end of section. §GF7 


DUAL TRIODE 


6GF7A 


10GF7A, 13GF7A 

Novar types used as combined vertical-deflection oscil- 

9QD lator and vertical-deflection amplifiers in color and 
black-and-white television receivers. Outlines section, 30A; requires novar 
9-contact socket. For curves of average plate characteristics for Unit No.1 
and Unit No.2, refer to types 6DR7 (Unit No.1) and 6EM7, respectively. 
Types 10GF7A and 13GF7A are identical with type 6GF7A except for 
heater ratings. 


6GF7A 10GF7A 13GF7A 


Heater Voltage (ac/dc) ...........eee eens 6.3 9.7 13 volts 
RIGCHtGIOUEEGNt  Cikt ok fas ee coe eeyige gern gs dome 0.985 0.6 0.45 ampere 
Heater Warm-up Time (Average) ........... — 11 LT seconds 
Heater-Cathode Voltage: 
Peale altonen een. . Scale hes. eR S SN +200 max +200 max +200max volts 
IAVETACCMEVGIUCE Oo: so cuyenge ee oe eee 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No.l Unit No.2 
CUTARLOEE lAtCH er, AI cere nee a ere teohie ate atone sel efaie 4.6 9 pF 
Grid to Cathode and Heater ............-+-+++:+- 2.4 6.5 pF 
Plate to Cathode and Heater .............--+-- 0.26 1.4 pF 
Class A, Amplifier 
CHARACTERISTICS Unit No.l Unit No.2 
TORN  NUCTRECEY SS 2a re caer eC ea 250 150 volts 
8 A ore re eee a —3 —20 volts 
— Amplification CEO Te aes eased cicaracohianenat cio lep jose 64 5.4 
_ Plate Resistance (Approx.) .......--:-ese eerie eee 40000 750 ohms 
MV ATISCONGULUICLAIICE, ho. wos cece daeushcls) pisneie Sore elens bane wo Bs of 1600 7200 pumhos 
Grid Voltage (Approx.) : 
For plate current of 10 WA ........-----ee eee —5.5 —- volts 
For plate current of 100 WA ........-.-+-+++5: —- —A45 volts 
a ome eet bike tii ese oes n 9 oe bent e agua Sls 8s Ge 1.4 50 mA 
For plate voltage of 60 volts and zero grid voltage — 95 mA 
For grid voltage of —28 volts ............---: — 10 mA 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.l Unit No.2 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
POMP late VOlage. 6... |. Site ute: RP Glee ewe ew siclee wee 330 330 volts 
Peak Positive-Pulse Plate Voltage 

(Absolute Maximum)# .........---00 eee eee eeee — 1500¢ volts 
Peak Negative-Pulse Grid Voltage ...........--+:: 400 250 volts 
Panic Gariodes Current 4. a. ep ge 717 175 mA 
Average Cathode Current ...........--:+e-eeerecee 22 50 mA 
DinteisSiUGtION 1.5 1G... we cee ee eee 1.5 lak watts 


MAXIMUM CIRCUIT VALUES 


Grid-Cireuit Resistance: 
For grid-resistor-bias or cathode-bias operation . 2.2 2.2 megohms 


e Under no circumstances should this absolute value be exceeded. 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


Refer to chart at end of section. 6GH8 


PLATE MILLIAMPERES 
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6GH8A MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE A 
5GB8A H 
Miniature type used in multivibrator-type horizontal-¢, Q) 
deflection circuits and for agc-amplifier or sync-sepa- 
rator applications in color and black-and-white tele- 
vision receivers. Outlines section, 6B; requires minia- °° 
ture 9-contact socket. Type 5GH8A is identical with ps 


GT 
type 6GH8A except for heater ratings. SAE 
5GH8A 6GH8A 
Heater Voltage, (ae/de)ni teu cas vce eck ein chk oweececn 4.7 6.3 volts 
Heater, + Curwertg oie he al er as Ste a ey 0.6 0.45 ampere 
Heater Warm-up Time (Average) .................. 11 Li seconds 
Heater-Cathode Voltage: 
© OAK Ee Waite Rah oy be da hos Voie oo nde eee +200 max +200 max volts 
ANERASGCER Wolter: 215340 a UM ok ee ean 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded 
Triode Unit: 
GridvtosPlete. igoiivey. Bboniaeican we eon. 1% Leg pF 
Grid to Cathode, Heater, Pentode Grid No.3, 
Pentode Cathode, and Internal Shield ....... 3 3.2 pF 
Plate to Cathode, Heater, Pentode Grid No.3, 
Pentode Cathode, and Internal Shield ......... 1.4 1.9 pF 
Heater’ ito-Gathode* - i Pres Siig oa oy 3 3 pF 
Pentode Unit: 
Grid’ No.l gos Plate) to. ee eo ane © ee 0.02 max 0.01 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield .............. 5 5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
andAlitefial Shield)ti.... APHRS... oo .., 2.6 3.4 pF 
Heater to Cathode, Grid No.3, and Internal Shield 3 3 pF 
Class A, Amplifier 
CHARACTERISTICS Triode Unit Pentode Unit 
PAGO)” WRC a tes cern ems ee areola oe 125 125 volts 
GEiG-Nocc ViGieee te Pek RE Dele ae ge — 125 volts 
Grid-No.1 Wettager thee co, et eee —1 —1 volts 
Amplification ‘Fattor 634, 8 ee, Pee reiiy  eb ke 46 — 
Plate » Resistance (Approx.) |) ..)3 #6) 66.6. nd wo 5400 200000 ohms 
Leeseonductancets! 50). a OU) age ae ee oad 8500 7500 umhos 
Pilate’Current [Oye Efe o Oe Ga ra ol 13:5 12 mA 
GridaNi:2 i Carrentes oto. | eRe ee Oe — 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
BOB. OE htt ci MAL loa ea emg: eee —8s —8 volts 


area paras Gal 
a e GRID-No.2 VOLTS=125 
nN 
Zan 
40 iB tu 
o 
30 . = 
o4 
“a2 
20}—- es 
LL//; E 
10 MY, WY wei a 
(e) 100 200 300 400 500 (@) oO =200 300 400 500 
PLATE VOLTS 92CS -1042ITI PLATE VOLTS 92CS-10436T 


Horizontal-Deflection Oscillator 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 


Pildite SV Ohipgims Sea itd G00% ol alec uae cp 330 350 volts 
Grid-No.2 (Screen-Grid) Voltage .................. —- 330 volts 
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Triode Unit Pentode Unit 
Grid-No.1 (Control-Grid) Voltage: 


Positive-bias value .......---+ssrseeerece eters 0 0 volts 
Peak negative value .......-----s-seceetstrrts _— LS volts 
Peak Cathode Current ......-.:-«.qshesenyy tts — 300 mA 
Average Cathode Current ....--.----sssrtrrrttee — 20 mA 
Pig iestpation =... ey aA ay EE SET 2.5 2.5 watts 
Pe RTIRDUG 2. I a ee oe oe Stee — 0.55 watt 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation ......----++eeerrerces 2.2 232 megohms 
For cathode-bias operation .......-----++s+rrs0: he gee megohms 
Refer to chart at end of section. 6GJ5 

BEAM POWER TUBE 6GJ5A 


12GI5A, 17GISA 


Novar type used in high-efficiency horizontal-deflec- 
tion-amplifier circuits of television receivers. Outlines 
section, 32A; requires novar 9-contact socket. For curve 
of average characteristics see type 6GW6. Types 
12GJ5A and 17GJ5A are identical with type 6GJ5A ex- 
cept for heater ratings. 


6GJ5A 12GJ5A 17GJ5A 


Heater Voltage (ac/dc) .....-----+ssseeee: 6.3 12.6 16.8 volts 
eI eGUrreNGe oc oslo. eee aes Foe te 1.2 0.6 0.45 amperes 
Heater Warm-up Time (Average) ....------ — 11 11 seconds 
Heater-Cathode Voltage: 

ret Vale ss he nine hee +200 max +200 max +200 max volts 

merace  VOIGe |<. Fes Pons ee eee Bees 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

Mg i tae later. ooo a) 2 etapa oes te haar ts 0.26 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 15 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 6.5 pF 

Class A, Amplifier 
Triode 
CHARACTERISTICS Connection Pentode Connection 
Piney Voltnwe fe te he ge ne we gees we 150 60 250 volts 
CrideNoe Voltage -.. 12-5.) ge te he 150 150 150 volts 
Pera VONARC yess - steno nos sheet Se —22.5 0 —22.5 volts 
Mu-Factor, Grid No.2 to G@ridUNo.!" te oe 4.4 — — 
Plate Resistance (Approx.) ..-------::-++7> —_— — 15000 ohms 
Transconductance .....-----+sersrrttte ttt = — 7100 umhos 
Pi ee Carrent dns 6 sce ee og yee oe — 3908 70 mA 
rida OC UPTENG hr 8 et. Pe er ees ee — 328 2a! mA 
— — —A2 volts 


Grid-No.1 Voltage for plate current of 1 mA . 


=» This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Gee inter supply Voltage |. cnet as Es ag te pa SAAS 770 volts 
Peak Positive-Pulse Plate Voltagwed on) f2ele PE oo re Ree ea 6500 volts 
Peak Negative-Pulse Plate Voltage ies ieee op eR TAS eee ee 1500 volts 
GS NOIZE iS gorse ns oe oo ane vier eS pete rN 220 volts 
Mem ri enio te Woltawe Pt kee tet tee Fee te Ree eee ee —55 volts 
Peak Negative-Pulse Grid-No.1 Valtageuter. Wisiatiiy ert bee 330 volts 
eee ole Current.) oo... e+ ae te eg OT eae 550 mA 
a eerace Cathode: Current 9.27.5... Pee. cee ee eee nes es 175 mA 
MER YetemetiONe! (2. 2k ores peel ye te at a 17.5 watts 
PPI thao 8 oe hte) es See ee se ns se ee a 3.5 watts 
Bulb Temperature (at hottest OUNE) wee oe ba tein is See te ae 240 2G 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance: 

For grid-resistor-bias operation® 9 blij.qaes eipanip hae, i288 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
e A bias resistor or other means is required to protect the tube in absence of excitation. 
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6GJ7 Refer to chart at end of section. 


6GJ7/ MEDIUM-MU TRIODE— 
ECF801 SHARP-CUTOFF PENTODE 


5GJ7, 8GJ7/PCF801 


Miniature types used as combined oscillator and mixer 
tubes in color and black-and-white television receivers 
utilizing an intermediate frequency in the order of 
40 MHZ. Outlines section, 6J; requires miniature 9- 
contact socket. Types 5GJ7 and 8GJ7/PCF801 are iden- 
tical with type 6GJ7/ECF801 except for heater ratings. 
no Lp ler i: pended Gee 


Heater. Voltage: (ac/de) .....ch@. al. . FRSA TY! : volts 
Heater GUuerent wie: 5.5 eciwie adh beet eens. hake 0.45 0.41 0.3 ampere 
Peak Heater-Cathode Voltage4 .............. +110 max +110 max +110 max volts 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate-Supply Veltage © 6.00 neler nlm, ASE tee. ahs 600 600 volts 
DC Piste Volgagevten ten ys, Pie ies. come See 140 275 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ co 600 volts 
DG, Grid-Na NVoltageliuxz Jonkivote: dnl d Meee! — 275 volts 
DC Grid-No.1 (Control-Grid) Voltage .............. — —50 volts 
Cathode’ Current®. 0008... a's. 2. ae ae AE 22 20 mA 
PistercDisdipation “.000b. Seniee, bead Mee 1.8 2.4 watts 
Grids Naz OTrpute itis Pees, ear ~~ 0.55 watt 
CHARACTERISTICS 
Pe ees NOMACE, 0. Ame eed RC oe a eee wD 100 170 volts 
Di Marie Our VOMARE. . cys ese ere — 120 volts 
DGC Grid-Nody Voltage, vacs. . cnx, Glee s. ce. tele —3 —1.2 volts 
BIpBUications Factor ong! .. 6 enw: AE.......cc. 3k. 20 55* 
Pilate Resistance” (Approx.) ..............ss.vmemek — 0.35 megohm 
SMMC UMMC EOTUER ies a Ul At ely Lae ela hone 9000 11000 uLmhos 
Pte Curren Rt nh. 5S eit Wer be se, cue eee op 15 10 mA 
ENING? VOUPBONE \ os 0). oD ol inns. & eben bleateeen ue — 3 mA 
Grid-No.1 Voltage for grid-No.1 current of 0.3 [Tis ee ea —1.3 max —1.3 max volts 
Grid-No.1-Circuit Resistance: 

For ‘fixed-bias operation 2. 2... 2...) .2.d4 che 0.5 i! megohm 

For cathode-bias operation ..................... 0.5 22 megohms 


“The hum should be minimized in intercarrier applications by limiting the heater-cathode 
voltage to 100 volts rms, and in AM receivers to 50 volts rms. 

* Grid No.2 to grid No.1, approximate value. 

¢ When control-grid bias is between —1.5 and —2 volts, screen-grid dissipation is limited 
to 0.50 watt. When this bias is greater than —2 volts, maximum screen-grid dissipation 
is 0.36 watt. 


6GJ8 Refer to chart at end of section. 


6GK5 HIGH-MU TRIODE 


2GKS5, 3GK5, 4GKS5 


Miniature type with frame grid used as grounded-cath- 
ode rf-amplifier tube in vhf tuners of color and black- 
and-white television receivers. Outlines section, 5C; re- 
quires miniature 7-contact socket. Types 2GK5, 3GK5, 
and 4GK5 are identical with type 6GK5 except for 
heater ratings. 


2GK5 3GK5 4GK5 

Heater Voltage (ac/dc) .......... 2.3 2.8 4 
dleager | Coprentie eo iti oe a6 oon, 0.6 0.45 0.3 
Heater Warm-up Time (Average) 11 11 11 seconds 
Peak Heater-Cathode Voltage .... +100 max +100 max +100 max +100 max volts 
Direct Interelectrode Capacitances (Approx.) :° 

Grid to (‘Pitte:" 0). Gee) sen eastain | to cs) Ee ls, oe ee ee 0.52 pF 

Grid to Cathode, Heater, and Internal Shield ................ 5 pF 


TECHNICAL DATA 


° With external shield connected to cathode, except as noted. 
« With external shield and internal shield connected to ground. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 
RRR 8. bale Ale ic aes wie Bh nlnlawileniiin els oe 3 079 ENE Be as 
Grid Voltage: 

Demative-binss (value (~ 2.2. 5 6 68 OU. ai Ee ale wereld so 0 

PoOsitivesbiBS OVAlUE | occ sole we Feed oe vile clea ible 086 ote ayniels ia ee 
Average Cathode Current ........-. 2. bernie een serene nes 
RAMU NSCLEN eco ooo cog isa vogh me pti noe inn rn rere inn on oe ite nin lew bain en IE Se 
CHARACTERISTICS 
MEER a os Ges cs isle = = ¥ > nihGinkginle «he = eurine Bilas} ore 8 bors = 
RMN a ea ty ce ee es eee ghee emandy* Sergey et 
DIRIPREATIOR TP ECLOL 2. in ee eee etre ne nee edit neaied 
Plate Resistance (Approx.) © .:.:. 2.25 2s selec nee eens 
MMAMBBOGRUCTATICS ) obo ac wie de ee cee ae e ne ss ee em eee 
PON MMUN ET FOTIG ROIS. oc Sicisdceie die cin hl eia ied wel eal wel ele & suse ays ing FBR io aie 
Dipist UERIRIEREE?, OPO R Er oe oe ee le ee eee eee cnn ee we eiwe ss 
TIM ATAEEN COS 8 iin i aie eed en germ see ne a new ens 
Ty pli AB SS ae one nein pe are ee 
Grid Voltage (Approx.) for transconductance of 150 wmhos ...... 
Grid Voltage (Approx.) for transconductance of 1500 uwmhos ..... 


MAXIMUM CIRCUIT VALUE 


Grid-Circuit Resistance, for cathode-bias operation .......-..---- 


285 


megohm 


e Measured at 200 MHz with heater volts = 6.3 and plate effectively grounded for rf voltages. 
+ For a neutralized triode amplifier at a frequency of 200 MHz with signal source impedance 


adjusted for minimum noise output. 


PLATE MILLIAMPERES 


PLATE VOLTS 92CS-11024T 


POWER PENTODE 


6GK6 


10GK6, 16GK6 


Miniature type used in the output stage of audio am- 
plifying equipment and also in the video output stage 
of color and black-and-white television receivers. Out- 
lines section, 6G; requires miniature 9-contact socket. 
Types 10GK6 and 16GK6 are identical with type 6GK6 


9GK except for heater ratings. 
6GK6 10GK6 16GK6 

Heater Voltage (ac/dc) .........0.00:e0-06- 6.3 10.6 16 volts 
SAPO POULT OIG owes sic ate we <6 ettte RMAs tote eons 0.76 0.45 0.3 ampere 
Heater Warm-up Time (Average) .......... — 11 11 seconds 
Peak Heater-Cathode Voltage .............. +100 max +100 max +100 max volts 
Direct Interelectrode Capacitances: 

Perec it tou Plated) iwi ishlee eae ap oo, sree mar 4 sgn oe wae 9) 0.14 max pF 


Nate Tt CTC Pe he cnr oo UB ge sw see (alle AMRIT Ae, Fi 6 6 elo wees 10 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Rrataveia Wes hicld ce picts Oot eek crate its ices 8 Stee eae ois? «bite 6 ve pF 
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Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


PlatesSupply #Voltage ..... ge dimes haa tay Meme 605 
Plate . Voltage goss e census Sie eeee | Pact), | nile Ratan alpine 330 
Grid-No-2'(Supplyg Voltage SAW SLs Tee. ee ee 605 
Grid-Nor2i= (pereen-Grid) Voltage +. -..50) tans cee 330 
Grid-No.1_ (Control-Grid) Voltage, Negative-bias value .......... 100 
Cathode (Currents ts heer e maapcat aaah hee ioe oP ne een 65 
Flote, Dissipationt...a: ag, cae: stays Bogie sede See Ae eee 13.2 
Grids No-2 | Input AP eak yoy ae ee, 4 
Grid-Noi-2 “Input, #Average es [0.4 NGPer, vale tie ok A ee ee 2 
CHARACTERISTICS AND TYPICAL OPERATION 
Biate, Supply WV Gltagecns: HeLa? a ig! OTe) tte SNM N sian fi ik 250 
Grid-No.2.4 Supply Voltaren iideys! oe) a Rates eae ee 250 
Cathode-Bias’y Register: S Uh ie jn. Mie aden Ns 7 eaweay Wt hea 135 
Murpactor, Grid3No.2 to Grid No.l -.;....,./. Sn) | ee 19 
Plate Resistance PAMDTOX.) © Toei cr ca ran tn ee ee ee 38000 
auxangeonductanceng. vv isecn cress ik areca lee eee 11300 
Peak AF Grid-No.1 VGItRROWE ca ens ae ee ee eee eee 83 
Zcro-Signal Plate eCurrent (co), os ware bee Oe 48 
Maximum-Signal’ Plate Current’. 2.5, eee 50.6 
Zero-Signal pGrid-No.2'¢Gurrentin ciwssnioy <4 fags... Meas a 5.5 
Maximum-Signal Grid-No.2 Current ...........0000 10 
Hlective Load Resiutatice 27 20 acs Tey ap ae ec ge) aman 5200 
Total, Harmonic "Distortion .. 1. tc on eee oe Wesaae Ae 10 
Maximum-Signal Power Outpueee Sis, 25, ROT 8 ce eA 5.7 
Push-Pull Class AB, and Class B Amplifier 
MAXIMUM RATINGS (Same as for Class Ai Amplifier) 
TYPICAL OPERATION (Values are for two tubes) 
Class AB: Class B 

Piste» WMoltare 4s : ohowpicke $004. ak 250 300 250 300 
GrideNe. 2 Voltage 6b cctk, 250 300 250 300 
Grid-NodieMoltage 300.0) Bi ciewhes saad os — — —11.6 —14.7 
Cathode-Bias Resistor ..............__ 130 130 — — 
Peak AF Grid-No.1-to-Grid-No.1 Voltage 22.4 28 22.4 28 
Zero-Signal Plate Current .......... 62 72 20 15 
Maximum-Signal Plate Current ....__ 15 92 75 92 
Zero-Signal Grid-No.2 Current ...... 1 8 Aa) 1.6 
Maximum-Signal Grid-No.2 Current ie 15 22 15 22 
Effective Load Resistance (plate to plate) 8000 8000 8000 8000 
Total Harmonic Distortion .......... 3 4 3 4 
Maximum-Signal Power Outpute.s ee 11 ay, aly! LY, 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For “iixed-bias operation. .(01 129100 8! Sere Oe eee 0.3 

For -cathode-bias “operation. 008.0. vee 1 


(Ico) 


MILLIAMPERES 
on 


PLATE (Ib) OR GRID-No. 2 


PLATE VOLTS 


92CS-9903T 


per cent 
watts 


per cent 
watts 


megohm 
megohm 


TECHNICAL DATA 


“tay 6)" DUAL TRIODE 
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6GL7 


(oT! Glass type used as combined vertical-deflection-oscil- 
lator and vertical-deflection-amplifier tube in color and 


AON wg eis black-and-white television receivers. Outlines section, 


13B; requires octal socket. Heater: volts (ac/dc), 6.3; 


GTS H amperes, 1.05; maximum heater-cathode volts, +200 
8BD peak, 100 average. 
Class A, Amplifier 
CHARACTERISTICS Unit No.l Unit No.2 
Pet ONE OES IE. cy corse Cale a erent « baciie ah rhe beens © ops) syne es 250 175 volts 
CREE WW lh ary ein me A CR aE a Seta eee ie ae at Stra —3 — 25 volts 
Aampisneation Factor: |... 2. G56 6. 6 MR ce et ee 66 5 
Plate.Resistance(Approx.) |)... 0.6 cede cece sees 30000 780 ohms 
SURF SaESCCPSTMATECE LATICO) cisc. «isle soe oie ss <[e sisi wee ne ge ei sieae ws 2200 6400 pmhos 
PAS SE Pe G orm tis, A Lig eos hls eIRNE Ne florets a6 susisis wie 2 46 mA 
Grid Voltage (Approx.): 
For plate current of 20 pA .............. eee eee —5.3 — volts 
For plate current of 200 HA ............00. cee _— —60 volts 
Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Unit No.l Unit No.2 
MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
MRP MPP OTEUE VN OLERLO oc orskc slavaneibisusdaieresere lovensrordinessonevaverarerene 350 550 volts 
Peak Positive-Pulse Plate Voltage ................ — 1500# volts 
Peak Negative-Pulse Grid Voltage ................. 400 250 volts 
PeakvCathode Current... 26... ok be wees oe da meee oie — 175 mA 
Average Cathode Current) .......0.... 22 ce eaves cence — 50 mA 
Piatem Dissipation ® 8 Sir. ny SP i Bs ots ea de 1 10 watts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
For fixed-bias operation ................e0e00: 1 1 megohm . 
For cathode-bias operation .................... Pape 2.2 megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
* A bias resistor or other means is required to protect the tube in absence of excitation. 


6GMS5 


POWER PENTODE 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


PRRs RE a a, Gp ted bn ose ein ow bia ee nin nol cue 5 a NBER DBRS Bop 6 os 
Grid-No.2 (Screen-Grid) Voltage ........... see ce eee etter teens 
Cathode MOUTTENE fs obs ccccs ad lets Pee RL Hey LER HE Ayes ® © vb oles 
Pinte teginetion «=... 66. «<2 Gai. His a ap ls ois els « F Aegsie sm & 0 ooo 
Pe Die 2 iat AL. eG. ek gu eo oe bs oe eee ms BR? OP sae meisiere “FV 


TYPICAL OPERATION AND CHARACTERISTICS 


PP GILSON cis eee: cio edie vi Aeicte's es ath e's ele pene einige @ wis eye wis ales ne 
eRe 2. a dk ye kb oes sede o> ie a be # oe che ces bie hf ya 
Grid-No.1 (Control-Grid) Voltage ........... nese eee eee ee eee eee 
Peak AF Grid-No.1 Voltage ..........-:. cree nee ene cee eee teres 
Zero-Signal Plate Current 2.0.2.0. 5 ies ed cleanse cers be cere nis 
Maximum-Signal Plate Current ............-. eee eee eee eee eee 
Zero-Signal Grid-No.2 Current ...........ee cece eee eee e enter rces 
Maximum-Signal Grid-No.2 Current ..........-:...ee eee e eens 
Plate Resistance (AppYrox.) ........ ccc eee e cece e ewer eee e ee neees 


Transconductance 


@ mee fs. 0) pita fe lw, olde « 0 ate) homelre al is bre Whe eer at a) W8y siremer me Nene ceken ei je a8 & » 0) 8 


Bg 1S Ee ir, ieee ie ey SHOE oer! SO Caracas cal ome Nec gta a COR See 
Total Harmonic Distortion <oiwescet snes ee eee ees 
Maximum-Signal Power Output ............-.. cece eee eee eters 


Neonoval type used in television receivers and as 
power amplifier in radio receivers and audio amplifiers. 
Outlines section, 10D; requires neonoval 9-contact 
socket. Heater: volts (ac/dc), 6.8; amperes, 0.8; maxi- 
mum heater-cathode volts, +200 peak, 100 average. 


per cent 
watts 


* Grid-No.2 input may reach 6 watts during peak levels of speech and music signals. 
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6GM6 SEMIREMOTE-CUTOFF 
4GM6, SGM6 PENTODE 


Miniature type used in gain-controlled picture-if 
stages of color and black-and-white television receivers 
operating at intermediate frequencies in the order of 
40 MHz. Outlines section, 5C; requires 7-contact socket. 
Types 4GM6 and 5GM6 are identical with type 6GM6 
except for heater ratings. 


4GM6 5GM6 6GM6 

Heater Voltage, s(ae/de) ota.) ee oes 4.2 5.6 6.3 volts 
Fleater, Current, a1... i ef a te ee 0.6 0.45 0.4 ampere 
Heater Warm-up Time (Average) .......... 11 2G! — seconds 
Heater-Cathode Voltage: 

Peaks ivale Ba brn cee ie ert Oe eae +200 max +200 max +200 max volts 

AV CYAP CA Valmet ane cnt, en ee ee 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded° 

Grids No: etogelater on peat ce eae 0.036 max 0.026 max pF 

Grid No.1 to Cathode, Heater, Grid No.2, 

Grid No.3, and Internal Shield .............. 10 10 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
ands Internal Shield... 4c ee fy ee 2.4 3.4 pF 
° With external shield connected to cathode. 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Palouse oltage sarin: «ferris tee en Mus Was tho Pe ee ee tte 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............ 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ......................... 330 volts 
Grid=No.2- Voltage: en YS oe oe ee eee OS ee See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Plate Dissipation \ ios Ree a eh oh eee ie Rs eee 3.1 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ....................e. 0.65 watt 

For grid-No.2 voltages between 165 and 330 volts ............ See curve page 98 
CHARACTERISTICS 
Plate@suppie Vowared.: .. eae eo, te ee ee ee 125 volts 
GridVINosen Per We Cae ie ere BR Aaa Connected to cathode at socket 
Grid-NG:2eStipplyn Violtawe: 5 coos ola ee eke ee a ae 125 volts 
Cathode:Bias. i Resistor (butts «lek. sen. ten Re. ee hier aeete 56 ohms 
Pilate’, hesistance. (Approx) 3.4.0.4 eco a eee 0.2 megohm 
Erangconductance +} wie ee eg RS BS StS Se 13000 umhos 
Plates, Cuenta ve ste0i . . cere. « HAE. . -apetees. elie 14 mA 
Grid=NO.2. CULPODU Te tt tar en) ogee cae aes ew 1 ee oe 3.4 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 60 ymhos —15 volts 


TYPE 6GM6 

GRID No.3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT 
SOCKET. 

GRID-No. 2 VOLTS=125 


PLATE (Ib) OR GRID-No. 2 (Ica) 
MILLIAMPERES 


PLATE VOLTS  g2¢s-10390T1 
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HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 6GN8 
8GN8, 10GN8 


Miniature type used in color and black-and-white tele- 
vision receiver applications. Triode unit is used as 
sync-separator, sync-clipper, phase inverter, or sound- 
if amplifier. Pentode unit is used in output stage of 
video amplifier. Outlines section, 6E; requires minia- 

9DX ture 9-contact socket. For direct interelectrode capaci- 
tances, refer to type 6EB8; curve for average plate characteristics of 
triode unit is same as for type 6EB8. Types 8GN8 and 10GN8 are identical 
with type 6GN8 except for heater ratings. 


6GN8 8GN8 10GN8 

eater nVGltave W(BC/AC) ook cin se oceleie © wre e olfege 6.3 8 10.5 volts 
ia te meer henb irae | cic. 5 sis ood dele ieee as aE ore 0.75 0.6 0.45 ampere 
Heater Warm-up Time (Average) .......... —_— 11 11 seconds 
Heater-Cathode Voltage: 

Bea Ree IC Pea. cre Settee o ae ot +200 max +200 max +200 max volts 

A OP POU LUG grt. 2.5 MSC. dann te Ghat hes cote BES SL RUNS 100 max 100 max 100 max ss volts 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
iPitea Woylesrate Ges eet ne Sen Cee Re one creer 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 330 volts 
MGTIO LO MEV CA OMe re. oa eral se cidit dalia a ele sl ate wieiate — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volt 
ATO MEDISSIPALION. Bh fae ee oe ee hiklG sales tle eileie eynsie a 5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ........ — 1.1 watts 

For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS Triode Unit Pentode Unit 
Plgte mou ly eeVOItA LS ohn. cb eee cess « Teale ee wy of 250 60 200 volts 
GridsNo.2eoupplym Voltage . ow. ccc wee ee ee es — 150 150 volts 
Grid Nps, WVOLEAL On byes oe chines rate Meee He eos —2 0 — volts 
Cathode-Biats -URESIStOL coors ce has Rom ye eos — —_ 100 ohms 
Amplification “Factor .. V5 Mie 22. . fone s ee 100 — — 
Plate Resistance (Approx.) ...........+...5. 37000 — 60000 ohms 
TEAM SEGNOUeCAN CCE. te. ge,s cisas oo Bids os © de oretaresenes 2700 = 11500 pumhos 
P¥ateeeOurrent? aero) | Ph tre Me, SS: ee. 2 558 25 mA 
TTC O EEE CTR Gs eas sone hte asf dithered nits laloile — 188 5.5 mA 
Grid Voltage (Approx.) for plate current of 

FaAB pf TN oes ceed dc ARERR a thr aa —Bb —s — volts 
Grid-No.1 Voltage (Approx.) for plate current 

Gil, TO) 15/2 cropetcad ieee ten aad anne arte cae = — —10 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: Triode Unit Pentode Unit 

MOTE tH SeG-bIAS + ODCTAGIONG fs. esc yee eye ne 0.5 0.25 megohm 

For cathode-bias operation ...............20055 1 1 megohm 


=» This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


TYPE 6GN8 
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6GQ7 


19GQ7 TRIPLE DIODE 


Miniature type used in AM/FM radio receivers as a 
combination FM discriminator and AM detector tube. 
Outlines section, 6B; requires miniature 9-contact 
socket. Type 19GQ7 is identical with type 6GQ7 except 
for heater ratings. 


6GQ7 19GQ7 
Heater. Voltage alac/de)!: gio. ih Pid: secre ccrout le oO Sa GRE 6.3 18.9 volts 
HIGACED MCUITCOC Nae ain rte in rn Later ee aero ras 0.45 0.15 ampere 
Heater-Cathode Voltage: 
Reet oo SR eH CS ey See Ren AERP RS i eS ates (Albeo he BoPia ties Ree Bim seh +200, —300 max volts 
Averagetc valde) 0090p occa a ne 100 max volts 
MAXIMUM RATINGS (Design-Maximum Values) 
Peak “Iniversen’ Volta g@e. by-csrscccecs ere isne cous eileiionsy coche ce ome ies eee eae 330 volts 
ACF Plataw. VOlAwe ssi iis re seg tees ctec, seen aaeiio: seca aad Ite ren I sce a eee a ts volts 
ACs PlatesiCurrentia, £22 seyetiee eye cs sendoees cdioewonuin ode dota Ree eee 54 mA 
DC Outputs CHETeN te AG sv acrc sae eA hyo enacu eit ote chev cee ee 9 mA 
Minimum Total Effective Plate Supply Impedance ................ 300 ohms 
CHARACTERISTICS (Each Diode Unit) 
Tube Voltage Drop for plate current of 60 mA .................. 10 volts 
6GT5 Refer to chart at end of section. 


6GT5A BEAM POWER TUBE 


17GTSA 


Novar type used as horizontal-deflection amplifier in 
television receivers. Outlines section, 31A; requires 
novar 9-contact socket. For curve of average charac- 9NZ 
teristics, refer to type 6GW6. Type 17GT5A is identical with type 6GT5A 
except for heater ratings. 


6GT5A 17GT5A 


Heater: eV oltagve: (f¢/de) oa s.c cs ssn oilarcs coco 2s Speen 6.3 16.8 volts 
Rea ters Curren ture cdi Renate oe tie ee a ont cre 1.2 0.45 ampere 
Heater Warm-up Time (Average) .................. — 11 seconds 
Heater-Cathode Voltage: 

Peak value Geese). FOS Be 6 oe cle ates +200 max +200 max volts 

Average value ers. uicc. fee ates sue mr eee aie ote 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

S710 INO, LO we PABhO. ecu < caraunetestn cat daatebacas (ae te eee 0.26 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 15 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 6.5 pF 

Class A, Amplifier 
Triode Pentode 
CHARACTERISTICS Connection Connection 
Pilate Voltage iit pu cdr ok os ee eit cated 150 60 250 volts 
Grid-No.2 (Screen-Grid) Voltage ............ 150 150 150 volts 
Grid-No.1 (Control-Grid) Voltage .......... —22.5 0 — 22.5 volts 
Mu Factor, Grid No.2 to Grid No.l .......... 4.4 _- — 
Plate Resistance (Approx.) ................ — — 15000 ohms 
Lransconductance! \ "hag... bch fae ee eae — — 7100 pumhos 
Plate Ourrent) 0.00000 oh Bod ene co 390* 70 mA 
Grid-No.2 Current | hin ee eas —_ 32* 2.4 mA 
Grid-No.1 Voltage (Approx.) for plate current 
Of: 1 mA Be OS A eared wees tile oo —— —A2 volts 


* This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DC: Plate Supply Voltage... ee eee 2 770 volts 
Peak Positive-Pulse Plate Voltage# ...................... ty 6500 volts 
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Peak Nevative-Pulses Plate Voltage .. 0... twee cee nareeees 1500 volts 
DG EP INGS TE VIOLEA LC os. oc Pall so) cris xis wxenouononensvensusvoueKcuejtere iegede xo tectve seve oveve 220 volts 
TOYS) CRG SIN Chal be 070: het a ee ae —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage .................200 eee eee 330 volts 
een aUHOGEMOUTTENt © *.)5.co. celeeisle so sale ale aloe a) b0 3 5.0 mols se migpapre ee os 550 mA 
PRGET ASEM O REROMS POULTON bil. 6 ecccse. oi) os) elie te Loo reltetarrsire teva fotey ete teheFators veyenane teres 175 mA 
ASS ITSEEIOTIONA. «= TeRSTIS. Sis c's o's oss ‘ovolodelatevelerepareretenesaretederotete eel erie ie%et 17.5 watts 
GAIT eNO PO Input te ey. Ro ie oe ew ene AOU A) . MEE 3.5 watts 
Bulb Temperature (At hottest point) ............ 0.0... cece wees 240 °C 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Cirecuit Resistance, for grid-resistor-bias operation® .... 1 megohm 


# Pulse duration 
e A bias resistor 


must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
or other means is required to protect the tube in absence of excitation. 


BEAM HEXODE 6GU5 


2GUS5 


Miniature type used as rf amplifier in vhf television 
receivers. Outlines section, 5C; requires miniature 7- 
contact socket. Type 2GU5 is identical with type 6GU5 
except for heater ratings. 


2GU5 6GU5 
Nifeaters Voltage (AC/dc)  ...i ssc cccges ness rssewes 2.4 6.3 volts 
HeaterecOurrente fot. Chee ee ee oe ae bee ee 0.6 0.22 ampere 
Heater Warm-up Time (Average) ...............+: 11 — seconds 
Heater-Cathode Voltage: 

Eranjie- SADLY 0 AORRRS SEI. eaters santench eee oicne cre acy genni sea +200 max +200 max volts 

AC CrAS SU VAIUG HL: Aoes te acess lblole Sees Sea ees 100 max 100 max volts 
Direct Interelectrode Capacitances: 

(OVAEINO SIAR COS EC IALG A oe ooo acon aon dig chekets sie bush aver sbi Guecnie nS eo ob etsanebi ens 0.018 pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 

cong) GER IN y bees BIR eR See Eis SE rice mam cee erage ears Ake i, pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Grid No.4 3.2 pF 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
NR MMINN ENE SEC oid, Shee) Pe coche sda cc Mage iro crSiaetyiays igus wGice obra os fel all 300 volts 
Grid-No.3 (Secreen-Grid) Voltage: 150 volts 
DC Grid-No.1 (Control-Grid) Voltage: 

POmIETVe-DIASUCVAIUO Be ois etang ie thee es Bhehsis dts os Mitus © oats» Mae se os 0 volts 

INerative=biaS» Valier otis siete oe IR asl gis See keel 50 volts 
AVverawre sO atnoder GUrrenter fs eels: Se kas. 6 lee Gad Leolatel © siapepele| 6 Notons 20 mA 
TETeem [DSI PaeEN AVON hy a gn eer RRS ohn i 3 watts 
GRE AS LS, SATE in gee, ia tat Seer et 8 ee Se 0.15 watts 
CHARACTERISTICS 
Tliniae NV OLIRGE "asd era eo 135 275 volts 
GrideINO wey OWN ACEy Foo. 5s bes is de eke Hkln new ee cea nse 135 135 volts 
HET INS UMEMONUAL Cao hots see aiicle wo obi e de avis o 19) 0 ene) wren elapet's —0.4 —0.4 volts 
Piatemipesistancen (ADDTOXS). ois as gc sien oe tant ey ag * 0.67 0.165 megohms 
YAMsCONGUCEANCEIE bs isa 5. sso Gee Ga Ae. Pere Be ae es 15000 15500 umhos 
i24brare) COMET 7ereT s, Vee eee Reese MEP (eR Dee ea oc 9 10 mA 
wee ay em OTA GR BOOED noo vo ck <p.c abc cnsa satu ciecinn TRF ompGied dl BG 24: 0.25 0.17 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 

OMETIIVIOR MEINE, o Sat ciel alas Sk OEE 0 een paicws: a —6.2 —6.5 volts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, for fixed-bias operation ............ 0.5 megohm 


MEDIUM-MU TWIN TRIODE 6GU7 


8GU7 
Miniature type used in the matrixing circuits of color 
and black-and-white television receivers and in phase- 
inverter, multivibrator, and general-purpose amplifier 
applications. Outlines section, 6E; requires miniature 
9-contact socket. Type 8GU7 is identical with type 6GU7 
except for heater ratings. 
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6GU7 8GU7 
Heater Voltag@ (86/de) isic.sicseseie occctesss0)0s0ieie-0 io ere oieierers 5 6.3 8.4 volts 
Heater MCOrPEN Gs 6 oo okccs wl ousccuedote eabeteueucusuoy heasinnecontheashenexeiene 0.6 0.45 ampere 
Heater Warm-up Time (Average) .............+04+ 11 11 seconds 
Heater-Cathode Voltage: 
Peake 2 etre hie oss occ sete ee etree nertncistinoretone +200 max +200 max volts 
Average mr value. cisccih. coh scck eae eee art seane 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No.1 Unit No.2 
Grid “togiPlate™. . RAR Fae eas oilers, ora 3 3 pF 
Grid to Cathode and Heater .................. 3.4 3.6 pF 
Plate to Cathode and Heater .................. 0.44 0.34 pF 
Plate of ‘Unit Nol to Plate of Unit No.2" .7. oo... oon - 1 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Platenn Volta weir ce cok ils oretn Biden sone abera ah atte anonenenen ar aten Is hore fs et enone eae Cae 330 volts 
Grid Voltage, Positive-bias value ................c cece cece eee ee 0 volts 
Plate). Dissipationy, oo s.. 6 666 ibs bis ES SE ee Mee .o ROR PALATE 20 oor oo ehelopeue 3 watts 
CHARACTERISTICS 
PlateniVoltavet toad) Seach. Wott ois wets oi Peete anots Meperrs 250 volts 
Grids: Voltazwe? [shorten oi chee sills ee env IL OE ee —10.5 volts 
Amplification; actor © o.5 os cates vag oc we ted wels end leisieue Sia cin arenes 17 
Plate: Resistance «| (A DDVOX) spec 3% ays san sus oMecrcdspe © Queme cobs suspey sine es are te 5500 ohms 
"TransconductANCenat ce oe ere ale naka era) Niele teins ernicte aoe ter erie 3100 umhos 
PlatenCurnrent ce Ges Asahi) he Re 2. oe eee 11.5 mA 
Grid Voltage (Approx.) for plate current of 50 wA .............. —23 volts 
Plate Current for grid voltage of —14 volts .................... 4 mA 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance, for fixed-bias operation .................. y ew megohm 
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6GV5 BEAM POWER TUBE 
17GV5 


Duodecar type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 16A; requires 
duodecar 12-contact socket. Type 17GV5 is identical 
with type 6GV5 except for heater ratings. 


6GV5 17GV5 


HeaterssVoltage «(ac/de) . ov es g:'y ee: - 22 DEES RoR. 6.3 16.8 volts 
Heater... Currentiie ........05 Se ee eee Pee eee. Meee 12 0.45 amperes 
Heater Warm-up Time (Average) .................. — 11 seconds 
Heater-Cathode Voltage: 
Peale. values re eo eet ak a ae ee et +200 max +200 max volts 
AVCTALC: VAIUE COL co hE The ee ect e ee eee 100 max 100 max volts 


Class A, Amplifier 


Triode* 
CHARACTERISTICS Pentode Connection Connection 
Plate sVoltagetii. AHS ee ea ee 5000 60 250 150 volts 
Grid-No.2 (Screen-Grid) Voltage ............ 150 150 150 150 volts 


Grid-No.1 (Control-Grid) Voltage ....... at —- 0 —22.5 —22.5 volts 
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Triode* 
Pentode Connection Connection 

Plate Resistance (Approx.) ..............6. —— — 18000 — ohms 
TE PAMBODPOUCTONCE? Sion) Siac 0.0) och Mv nin a)0:005 510 oi ceinee _— — 7300 — pmhos 
PATMOMHCALION EP ACTON. |... Sew tee eee — — — 4.4 
Pita TeOUrrenee te. ec Ul Te See BG a 3458 65 — mA 
arias PCULTERE) Sees ee ok ie ee eis See ees —_— 278 1.8 — mA 
Grid-No.1 Voltage (Approx.) for plate current 

Ferg teers Actes VA Bia i on era ed Ara —100 — —A42 — volts 


* Grid No.2 tied to plate. 
= This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 
Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


ie ON OS ee, i ee ee ee ee ee. ee er 770 volts 
Peak Positive-Pulse Plate Voltage# ........... 2c cece eet e eee eee 6500 - volts 
Peak Negative-Pulse Plate Voltage .............. 0 ee cece eect 1500 volts 
COUN ERTIEIN CO METY OLCADO lc ee sis cols) cg sles lspeimis elese ie eive-e: ojisieig #6: aus! @eleueis 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage ..............0.... 0c eens 330 volts 
PG ie IOV OIE LOY i Boise Sleltis eho culls eal oie eleven las telehaterc lope sia.’ « —5b5 volts 
OAK ME OGe OUTTENG) Sysco siis tek whips Siw hares inv Sie hs ice pean a reum sivbengeaad ray ans «fe 550 mA 
Cra MEE TNOGCHOUITENE |... cies bee Ne we Sclghale dei eele ss rps eens 175 mA 
eee torr oe eS Ss Ae as CO ee 17.5 watts 
prereset eerie SC ae oc. . wieaprhiradhy « o anwore Vicspte.» oda wie = 9 fe ps Aen 3.5 watts 
Bulb Temperature (At hottest point) ............... 0c cece ee eee 220 4e; 


MAXIMUM CIRCUIT VALUE 


Grid-No-1-Circuit Resistance .. 2.02). 8.0 cele tees ceases wlelenee 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+A bias resistor or other means is required to protect the tube in absence of excitation. 


Refer to chart at end of section. 6GV8 
6GV8/ 

HIGH-MU TRIODE— 
oe, POWER PENTODE ELS00 


kp Miniature type used for sync-amplifier and video-out- 

S3p put applications in television receivers. Outlines sec- 
tion, 6G; requires miniature 9-contact socket. Type 
9GV8/XCL85 is identical with type 6GV8/EL500 ex- 
cept for heater ratings. 


6GV8/ 9GV8/ 


EL500 XCL85 

Heaverevoltace (AC/AC) 22 cccoes ccc aces wales sageas 6.3 9.5 volts 
PRomGOwmNeIPTCHG Mts GCE Gis viv ccw csc reece ceeecee. 0.9 0.6 ampere 
Peak Heater-Cathode Voltage ..................06- +220 max +220 max volts 

Class A, Amplifier 
MAXIMUM RATINGS (Absolute-Maximum Values) Triode Unit Pentode Unit 
PIgteeSUunDly eV OLLALE 26 din. e chee ab dce we ov eie GLa CI 550 550 volts 
IPOnMeer Inte nV OLUAZE | | so dw ble os oe le ae ERs ce De bere — 2000 volts 
LBV OR TES ral Gy CS Re Se eee ee ce ee 250 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 550 volts 
peek ETA OCHO 6 Tn eccs cite ce oe © Fe eumstss (ove alole’'s! ole — 250 volts 
PEAR ABO e MULPONE! A siccecue: stsieuenn sd Grave enecwperncare Ulereee ate 200 _— mA 
Average Cathode Current ...........0 cc cc cee eee 15 75 mA 
PIA ome IGNIDAtIGN 2 82. Hole ue eee rete. s Holes platens ie 0.5 qT watts 
Grae GS ee ATU TNE Gi a 5 ce 5 tics on ennige basen voce teak PCr Puoysparctiaite 05.5 — 2 watts 
CHARACTERISTICS 
le OM ITA Od tee he Sets. Watteteg ete Go eb eee siete o etelincs ele 100 50 65 170 volts 
ET EES AOA OPAL ENP nm et Rie 9d a A i — 170 £210 170 volts 
Sr Rg VISUALS oo ics) che osc Gis, eRe ce bw pisses wllabs eliel's, is lols le —0.8 —l —l1 —15 volts 
Amplinention | oF actor ahi...) , ss «diye ets le ol epee le suetens 50 —— —_—- — 
Mu-Factor, Grid No.l to Grid No.2 .................. —- = — q 
Papteriesistance’ (ApPprox.) * oo i descr cueatnno suchege cue tea 7600 —- —25000 ohms 
MMR NTETENS OEM TICE 55,00.) 4 ancdecelacs..o sn Robe: a. Bievonniss eheiw 00 a 6500 7500 umhos 
Sete Cnr ar meaen a C-SI thank See eae ee orton Tan ee ctya ee gaglia © 5 200° 240¢ 41 mA 


eee A MusTENT) Pome. boo s fee eco carer apap ag 4 iste os 2s —- 40° 50¢ 2.7 mA 
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MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation ..............0s60s665 1 1 megohm 
For cathode-bias operation .................05. 3.3 pay? megohms 


° Maximum pulse duration 5 per cent of a cycle with a maximum of 1 millisecond. 

=» Maximum pulse duration 200 microseconds. If a larger flyback is required, this value may 
be reduced to 100 mA with a maximum pulse duration of 400 microseconds. 

e This value can be measured by a method involving a recurrent waveform such that the 
maximum tube ratings will not be exceeded. 


6GW6 Refer to chart at end of section. 
6GW6/ 
12GW6/12DQ6B NC 
17GW6/17D06B (3) 


Glass octal type used as horizontal-deflection amplifier 
in high-efficiency deflection circuits of television re- IONSAS Oe 
ceivers. Outlines section, 20; requires octal socket. (8) 


Types 12GW6/12DQ6B and 17GW6/17DQ6B are iden- K 
tical with type 6GW6/6DQ6B except for heater rat- oa 
ings. 6AM 


6GW6/ 12GW6/ 17GW6/ 
6DQ6B 12DQ6B 17DQ6B 


Heater i Voltage: (ac/de)y eeaactioee cae seaen sues 6.3 12.6 16.8 volts 
Heater (Current, 3.5 so tea bic soe ee 1.2 0.6 0.45 amperes 
Heater Warm-up Time (Average) .......... — 11 11 seconds 
Heater-Cathode Voltage: 

Pealkwsv aucune ae «cae hectare hala tere +200 max +200 max +200 max volts 

Averager valet (<2 ote ee ee 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

Grid. No.l ito. Plates oh. oh: Be ee Nae eee es ee 0.5 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 17 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ qT pF 

Class A, Amplifier 
Triode 

CHARACTERISTICS Connection Pentode Connection 
Pilate? Voltages ci etis aches RE 5. pea ete ree seme 150 60 250 volts 
Grid=No:2eVOlta@er so... sa cp opine Matas G6 cl eee os 150 150 150 volts 
Grid-Noivs-Voltage™ . 3) 3a... Aaae . hers ee ote —22.5 0 —22.5 volts 
Mu-Factor, Grid No.2 to Grid No.1 ............. 4.4 — — 
Platew Resistance: (Approx.)) Sree eee ae cee ~- — 15000 ohms 
Transconductancepess \q a. ky as ee eo ee —- — 7100 umhos 
Plate? ‘Current 2686 55-5 ns 6 5s eee eos e oo 390* 70 mA 
Grid=No-2 dy @urrents ae io oan ee eee — Som 2.1 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

ETA te ae We hp eh AEB yore: since cone ra aie — — —A2 volts 


* This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Gis 
Ib 


cpp i red 
rroro 
ela : 


ie) 50 100 150 200 250 300 
PLATE VOLTS 92CS-10859T 


PLATE MILLIAMPERES (Ip) 
GRID-No2 MILLIAMPERES (Ico) 
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Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


PGE Ae SUD DIV OLA LC ER ise se ce esis scence ere weeermens 770 volts 
Peak Positive-Pulse Plate Voltage# ........... cc cece ce ences 6500 volts 
Peak Negative-Pulse Plate Voltage ............ cc cccccecenccccene 1500 volts 
DC Grid-No.2 (Screen-Grid) Voltage ............. cece eee e ee eeee 220 volts 
DC Grid-No.1 (Control-Grid) Voltage ............ 0. cece eee eee eee —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ............ cece eee e eee 330 volts 
Raps (OLS haere eS G4 Pir gre’ ot ¢ | gana ae re eI POR Peay Paar a rsh 550 mA 
AceravermrCatneae (CUTTENt |. 2c ci. ii. ces bie's\s eloteieia's viele wee eieie wae WM es 175 mA 
Per qere ESSE SORE DE geek ieee ok Rae aeieaearee, Senne E mem Caine fe 17.5 watts 
Pei PTI OIE Th. eis cm ees Ries ek de ee ee Ge eaoe ela ee 3.5 watts 
Bulb Temperature (At hottest point) ............. cece ee eee eee 240 °C 
MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance, for grid-resistor-bias operation .... 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
eA bias resistor or other means is required to protect the tube in absence of excitation. 


HIGH-MU TRIODE— 6GWS8/ 


SHARP-CUTOFF PENTODE ECL86 


Miniature type used in preamplifier and audio output 
stages of audio equipment and television receivers. 
Outlines section, 6G; requires miniature 9-contact 
socket. Heater: volts (ac/dc), 6.3; amperes, 0.7; maxi- 
mum heater-cathode volts, 100 peak. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 

Date RV OLLR GS. a... oi nos a oe wines cae haley 550 550 volts 
BistemeVouace enone ou ene ee ce et or Selb weiey ees 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ a 550 volts 
GRAIN eV OLEAGS oh cee woo seeds wo pn us died e ailavbeus geo ios iQue — 300 volts 
Grid-No.1 (Control-Grid) Voltage, Negative-bias value 1.3 M3 volts 
ENOCe WG OLCOTT. fo 5 esas seat baie wo bodes i peltletuie: fe onadew le 4 55 mA 
Pilates dissipation. :205- <6 62 svSI Gee: DAME Lek: § 0.5 9 watts 
Grider PEENDULIO. Sse Ades sulle oa bk ke Giedb es siow alee — 1.5 watts 
CHARACTERISTICS 

CEN EN rag. 0/5) Cg Sah eg a lA | 250 250 volts 
RI eING STE VOILAS CH 5 oi ee cs elon ws a cit R ete ete tes ot a 250 volts 
SEI LAC 8 ool ogo cp tosis ua cacao oh@Hiliso Wie aus isis 18 8 81 —1.9 —T volts 
ATADIFBCATIOMNSER ACTON oo. we cece bh nc spe ege se eden 100 21* 

Pilate Resistance, (Approx.)'...........20.ececsctees — 45000 ohms 
PARAS COMMUCTANCER GT. 05 cs cidialciajeus « cedseneleverd pes Wene eitievebine #ete 1600 10000 pumhos 
Reber eee ONI CROMER ad. ASE er theus 6 gle FG. A dee Sud, dues = 1.2 36 mA 
TIN ORC HET OME Pee ok. o Sfoicsscicln. «. sBacsece ocho. eel teebepstaue o —_ 6 mA 
MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance, for fixed-bias operation 1 0.5 megohm 


* Grid No.2 to grid No.1. 


HIGH-MU TRIPLE TRIODE 6GY8 


St2GH \7) Kt, 
( Miniature type used for rf-amplifier, autodyne mixer, 
Pr. yy, Ors and af-control service in FM receivers. Outlines section, 
6B; requires miniature 9-contact socket. Heater: volts 
GT; PT (ac/dc), 6.3; amperes, 0.45; maximum heater cathode 
9MB volts, +100. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values, Each Unit) 


Plate Voltage (Fah o. .w  ceee en be De es RN ies ire te Win ace ee Se we: 8 ear 330 volts 
Grid Voltage, Positive-bias value ............... 22 ccc cece ee eeeeee 0 volts 
Plate Dissipation (Mach unit) «2.200... ee a ete eels oa alon 2 watts 


Plate Dissipation (All plates) ....... ele le ai ne Teles ol 5 watts 
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Units 
CHARACTERISTICS Unit No.1 No.2 and No.3 
Plate. V oltacenu-erer itn acu rc oe en rare cee 125 125 volts 
Grids Voltagve iran, <tc ckccene tracts Hani ore, Le aneee eee ce — —1 volt 
Cathode-BiasResistorit isin: %-. exer She aS... oe se 220 — ohms 
Amplification: Factor adic: oh. Se ee ee es too 63 63 
Plate Resistance (Approx.) ........... 0.000: c eee 14000 14000 ohms 
Eransconductanc@ ss kiss. Kh aE. RRR E. Chee 4500 4500 pmhos 
Biate Current 2285 see: ohare: Race. dated hotest tere 4.5 4.5 mA 
Grid Voltage (Approx.) for plate current of 20 wA .. — —A4 volts 


SHARP-CUTOFF PENTODE 


6GX6_ 


Miniature type used in color and black-and-white tele- 
vision receivers and for FM sound-detector service in 
locked-oscillator, quadrature-grid FM detector cir- 
cuits as combined detector, limiter, and audio-voltage 
driver. Tube has two independent control grids. Out- 
lines section, 5C; requires miniature 7-contact socket. 


Heater Voltage (ac/dc) 
Heater Current 
Heater Warm-up Time (Average) 
Heater-Cathode Voltage: 
Pes lekvalive pee oh ei swans atau eee nk Raee mnava nlucea cain naen es aves 
Average value 
Direct Interelectrode Capacitances (Approx.) : 
Gridt Nol Stool late eres of eRe E Lowe wwe ete erate ouerge sate tee 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal teShield ee. es SS 5 oat rere eel ies tome teks Se uecs eas wencaewee 
Grid’ No.1 ctosiGridu Nos A Re OR ee ee 
Grid No.3: tomb later oe ori eee = rene ia eae 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, Plate, 
and Internal Shield 


oa a) 5) Ww ei wl so) 6 we 6 © 6 6 0.10 © 6. © es 6 toleup Tey © 6 'o! veer ene neler 
Se Sou) aloe Wendie feilia) ©: Tapa Ueto. a parte felce cools (0 Potye se) Whe ie) eve’ preetems 6 @riere) & «lel @ mae 16 


@ fe) re 0:50) © wel wile o. 0 16) 0-0) Ore 18) 9) 10, @ 6 (0 @ 6, 6 ee @ 


© 0c 6 00 © 6 © 0 0 fe fe 10 le we le % w [6 Toile to © ate © @ ee le (0 \a fe te vere 


CHARACTERISTICS 

Plate*Supply “Voltages ere eee a fe rateable terete ett 
Grid-No.3 Supply Voltage 
Grid-No.2 Supply Voltage 
Grid-No.1 Supply Voltage 
Cathode=Bigs UA Resistor oes cscs Hoenn ene ak ee hat ees ee eos 
Plate *Resistance’ (ADPPIoxs) oo. antec ee hone naere « vosiiehe des eres eraete\e on eee 
Transconductance,,grid No:1ltto plate cies iad. .mei. Sakee ee: oe 
Transconductance,’ grid No.3 to’ plate... 20.6055 050i. ok. ec cee eee 
Plate Currents ss OR. A Se Ee. ie os dro wiih En es 
Grid=No. 2,2 Current 2k Sab. iciee ea twice pores ok boone ioe OR es ceca Ee 
Grid-No.3 Supply Voltage (Approx.) for plate current of 20 wA .. 
Grid-No.1 Supply Voltage (Approx.) for plate current of 20 ywA . 


ee 
moe" 8; e106, we 8 (6 Kv. @. 0:18 -€@\ wee 9 9 (0) a © O's) 8 «0! 0.6.0 @ 6 rene 


iit e) fe\se\ Je; (es, “ere 0] eve. @ lv) ‘0! (bl We e)ie| 6 © jen 0 e) ot Jo. (9) Sle le, 10) © 10) Jey le. 9 ReNEM 


FM Sound Detector 


MAXIMUM RATINGS (Design-Maximum Values) 
Platey: V O1Cag 6 gore ec ree icc tee caida oho Tet Siedle ou he ekeaoreter close cs ce een ae 
Grid-No.3 (Control-Grid) Voltage: 
Negative value (de and peak ac) 
Positive values (de and. peak ac) Go ns 5 we cts 9 naa alba ee 
Grid-No.2 (Screen-Grid) Supply Voltage 
Grid-No.2/ Voltave’ s252 3... eee ee ces. Ce eee oe ea 
Grid-No.1 (Control-Grid) Voltage: 
Negative-bias value 
Positive-bias value 
Plate Dissipation 
Grid-No.3 Input 
Grid-No.2 Input: 
For grid-Noi2 voltages sup) to, 150 voltsii.m ar. ee ee eles Aen 
For grid-No.2 voltages between 150 and 300 volts ............ 


6.3 volts 
0.45 ampere 
11 seconds 
+200 max volts 
100 max volts 
0.026 pF 
8 pF 
0.12 pF 
1.6 pF 
6.5 pF 
150 volts 
0 volts 
100 volts 
volts 

180 ohms 
0.14 megohm 
3700 umhos 
750 umhos 
3.7 mA 
3 mA 
—T7 volts 
—A4.5 volts 
300 volts 
100 volts 
25 volts 
300 volts 
See curve page 98 

50 volts 

0 volts 

1.7 watts 
0.1 watt 

1 watt 


See curve page 98 


PLATE (Ip) OR GRID-No. 2 (Ico) 
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MAXIMUM CIRCUIT VALUES 


MpigeNo S-Gircuit Resistance oo. 685 5 6 i oi e's eee tee dis cevetenere Wiele Bie lee S¥e"8 0.68 megohm 
Grid-No.1-Circuit Resistance: 
Mors ea-bias.. OPeLatiON sey, dam cee Me eve ey< eee pepe <a alos are ile gorse etotistone 0.22 megohm 
Hom cathode-biaS“ Operation... . fee. ee os n ee ores we tiles tes 0.47 megohm 


TYPE 6GX6 
GRID—No. 3 VOLTS =O 
GRID—No. 2 VOLTS = 100 


TYPE 6GX6 
GRID —-No. 2 VOLTS = 100 
GRID —-No. | VOLTS = O 


GRID—No. 3 VOL 


MILLIAMPERES 
PLATE (Ip) OR GRID-No. 2 (Ico) 
MILLIAMPERES 


0 
> 
4 
m 
< 
S 
+ 


S  92cs-11002T 


MEDIUM-MU TRIODE— 2 
SHARP-CUTOFF PENTODE 6GX7 


Miniature type used as combined oscillator-mixer tube 
in vhf tuner circuits of color and black-and-white tele- 
vision receivers. Outlines section, 6B; requires minia- 


9QA ture 9-contact socket. 
Perrier MEV RSILORE 5. (RO/OC). Aine hares tet WS hs EPI. ee ee cece gas 6.3 volts 
Ree Oe LTOM Ge soe os PE Ls ahd SPs so) 00 PMs cl em «tay Sine ase aomnge deh cuape 0.4 ampere 
Heater-Cathode Voltage: 
PO CMRY OULTT Eun eaa Ny Sine Be Ee Rs RM A ooh 5) 010,101 oye dainerva).s eo olson wi Shey hae el eladei +200 max volts 
eure Were Was (Wee Be ects 15 one! os'e aug fe lel sls) shel eign, os oe, sud loka 100 max volts 


Direct Interelectrode Capacitances :** 
Triode Unit: 


Gis fig, 1D EY yS ay eS a eee eine acne meres heen 2 pF 
Grid to Cathode, Heater, Pentode Cathode, Grid No.3, 
mndemimcernal « SHiClGWb is es ccc sucss oul one © Ruse ais dome a cichand os alors 2:3 pF 


Plate to Cathode, Heater, Pentode Cathode, Grid No.3, 


SHOR Lernahe Sniel@ret sn os. ©. BIE POI Oe ee tee 1.9 pF 
Pentode Unit: 
MTN CM MERC OM LEE ruses eee) es. ts REE See Gis Ghelor do: shel anais Silos 0.005 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
ATMEL TVET ING la TCl auntie, creo Ge eee oc oes fake ees ohh a ecg on aise 5.4 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
FHternial oO niCld cv chu. casi ee. cen Oh a ae cal. oemeeperibe Be 3.3 pF 
ee ters CVT INGE 5 Gc wis: wisn «4.6 ascnd heck suena co anasde sarees 1.6 pF 
** With external shield connected to cathode. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
aIMUIOILAD CM Ome fico cons se da ties hue ene win Gt em ia Boeke 275 275 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 275 volts 
Greene V OICAR OH es as os siccdlcuslere cle 6 Sisca neo Spat ac ath fey a, Sc — See curve page 98 
Grid-No.1 (Control-Grid) Voltage: 
ARTTIVEHDIASME WALCO. tanks sin cS rool aeueas is ois evcnemusioue nes 0 0 
IMEC ATIVE=DIASMEVAIUC guia ch oko site pup ee dims ohn ereges bis 40 40 volts 
CALROOSPUC UT TETG Wie clita Pee ie sere club, svete Loita orate hehe’ 20 20 mA 
IAPC REISSIDACIONS .4.c10 5 os Sls Mee eis ww oleh Reais eee ss 1.5 ee watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 137.5 volts ...... —- 0.45 watts 


For grid-No.2 voltages between 137.5 and 
BCE VOLUS ee eae eee es re oe ees eres sees — See curve page 98 
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CHARACTERISTICS Triode Unit Pentode Unit 
BlatewiVioltawes eye ie ele a 100 125 120 125 volts 
Grid=No.2ipVoltagen hi li ee —_ -— 90 125 volts 
Grid-Nos tl Woltavel tei c5.c5 ae neo ee ee ee — —l — —1 volt 
Grid-No.1-Circuit Resistance .................. 0.1 — 0.1 — megohm 
Amplifieation;Pactornen .) coo cside aces es ee 40 — — — 
Plate cResistances pc 2wie ete yore ah ee Ben ig ees — 4700 — 200000 ohms 
TYANSCONAUCEAT CE sean tei cy te itis cee ee ae 8700 8500 13000 11000 pumhos 
PlgtverCureentwrre cn ete Ce eens 12.5 13 8.5 8 mA 
Grid-No:2.. Current: inet oe es eee ee ao ws — 2.8 2.5 mA 
Grid-No.1 Voltage for plate current 

of-20) ASP e TSU RAR OA ee eS —6 — —2.5 — volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 

For fixed-bias operation ...................... 0.5 0.25 megohm 

For cathode-bias operation .................00. 1 0.5 megohm 


6GY5 


16GY5, 21GY5 BEAM POWER TUBE 


Duodecar type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 16A; requires 
duodecar 12-contact socket. Types 16GY5 and 21GY5 
are identical with type 6GY5 except for heater ratings. 


12DR 
6GY5 16GY5 21GY5 

Heater Voltage (ac/dc) ...............00008 6.3 15.8 21 volts 
Heater® Current Aoiieccsss cl. ee 1.5 0.6 0.45 amperes 
Heater Warm-up Time (Average) .......... — 11 11 seconds 
Heater-Cathode Voltage: 

OAK MWRIGG: wstuinven. eee e tied hidiuy 5 A ator +200 max +200 max +200 max volts 

Averige) value) ilk, os Ces Se, Mes 100 max 100 max 100 max volts 

Class A, Amplifier 
Triodet 

CHARACTERISTICS Pentode Connection Connection 
Plate. : Voltage: Sutin) . beughts eee sec 5000 60 130 130 volts 
Grid-No.2 (Screen-Grid) Voltage ..... 130 130 130 130 volts 
Grid-No.1 (Control-Grid) Voltage . — 0 —20 —20 volts 
Alnplification Factor ............... - — — 4.7 
Plate Resistance (Approx.) .......... — — 11000 a ohms 
FT PE RSCOMNMUEER DCR tees tonsa ie oe —- 9100 — #mhos 
Plate4' Current... Shee. la, ee Re ot — 410** 50 od mA 
Grid-No.2* Current"... ete e ss hake re — 24** 1.75 — mA 
Grid-No.1 Voltage (Approx.) for plate 

current, of S62) pAeyees, casa aks —66 — — 33 — volts 


** This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


¥ Grid No.2 tied to plate. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DC. Plate Supply Voltage ...:° 2. ; Mh8. Gs do ehlen euboireaee 770 volts 
Peak Positive-Pulse | Plate) Voltage#:..5-...0.. acct ae. ee 6500 volts 
Peak Negative-Pulse Plate Voltage 9.0. .2.0 02 000.500 bocce cue 1500 volts 
DG OridsNa Ba oltege es pa tia ca ee ik et ea 220 volts 
DG) -Grid- NGF FE WUICe Onset) SOR ce oo ten en dee —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage .................0.-2-204% 330 volts 
Peak Cathode Current: acu: bxchls . 60 )iuiicciocd, Ce eee 800 mA 
Average :\Cathode*Carrent: cfi.cJe. Vokes coe bn fo ae ls 230 mA 
Plate: Dissipation $$i45) 6.36 scauk pele ck ce ee ee ee 18 watts 
Grid-No.2,. In pot vrei cds Sc an bs tsi oi tle Pr ame 3.5 watts 
Bulb Temperature (At hottest point) ............ 0. cece cece ccuees 220 °C 
MAXIMUM CIRCUIT VALUE 

Grid-N6. 1-Giftcuit' Resistance: 3 nisi ov oe le Fe 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
tt A bias resistor or other means is required to protect the tube in absence of excitation. 
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SHARP-CUTOFF PENTODE 6GY6 


Miniature type used in gated-agc-amplifier circuits and 
as a noise-inverter tube in color and black-and-white 
television receivers. Tube has two independent control 
grids. Outlines section, 5C; requires miniature 17-con- 
tact socket. For curves of average characteristics, refer 


7EN to type 6GX6. 

Heatermewolbave (AC/GC) co. 40. 2 « aed cdemta tied: atte stan atte o fibr eRe 6.3 volts 
ARETE EPEC nere ee oc ec ee ee Dee RPE EA Se silos @ tralei ea letavelalecs eseas 0.45 ampere 
eater warm-up. Lime (Average) 2.55526). ksen ce ccs cence me me 11 seconds 
Heater-Cathode Voltage: 

SEVQUIS  AWCUND YS ose ob ig saat eS eu Re tee ean Sar pore RP +200 max volts 

PRET OMY LUC tee Set ria) cite neo eerie ce th) hel eld Sissy nef eutlenoie ete! Sua 100 max volts 
Direct Interelectrode Capacitances: 

Torre MT GMI OME LAE SD is ise as basso bat entioViaeosmsuel sea yes uss Maun ptel el ello AA oo Natt el ale totes 0.026 pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

ir CYAN er ATOR Re ctl ache oy os rsde Ra dottshiasictun Ae ucanas orden a aha cel guamatees ae wie) eter omels 8 pF 

ere NOH MR CGON GHG © NO.3.. « gsc cussed and bh onebe sei atels «oleate Wun 8 0.12 pF~ 

ARE SECON AGO Bs eo ae adn deca ea eae oes is RS Siew ok 1.6 pF 

Grid No.3 to Cathode, Heater, Plate, Grid No.1, Grid No.2, 

ARCTIC CLINE STOIC ara as Gic oes iS Hele Wis Rielle mld iaiouecer eis ities oieteh Petts 6.5 pF 
Class A, Amplifier 

CHARACTERISTICS 
ETSCOMES UT DIVAEV OLCALE oo . cctes cet letew che Sie ci hitciieie op aiohailansat) wtieite ebema teh auer eis 150 volts 
ride Narsme SUD DIV: = VOlLALE] 262s bea coe cme hears Sie kia eee a ha ein where 0 volts 
Gril INGIZ mE SUDDIVaey OltLAGe eek: . ho. me eetots del eeitie <a. ren 100 volts 
GIO ENGMUL SUPPLY peVOItLALE: “Gat PRA oie he oe os ee cee earers owas 0 volts 
MOREE SES PASIMEECESISCOLE wetine o cak Sienna vie eceneice eben c] See Coe ea slags oro tare owe) 6 180 ohms 
Platemvesistancein(ADDYOX:) a heals sissies s ila Mad eel CO been 0.14 megohm 
Transconductance, Grid No.l to Plate ..................ee ee eeee 3700 umhos 
iransconauctance, Grid No.3 to Plate (2... 4652.65. 2 ec css eters 750 umhos 
IDiciKe (COOSRTTLE Os eae pee Boel -cie, emit Aims ete aero Wn le By a eee SRE ay mA 
Goria NiOn OUTTeN Ge G5 else fa oh she pete a HO a Cas eR Oe 8 3 mA 
Grid-No.3 Supply Voltage (Approx.) for plate current of 20 wA .. —T volts 
Grid-No.1 Supply Voltage (Approx.) for plate current of 20 wA —A4.5 volts 


Gated AGC Amplifier and Noise Inverter 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


La MVIGIGAD CLM geht iy cus PIR Toole. ctircwale) siete le) usenet eens Sins, seetra sae Gia liede pg 300 volts 
Peak Positive-Pulse Plate Voltage# ............. 0c cee eee eens 600 volts 
Grid-No.3 (Control-Grid) Voltage: 
INerative- bias svaluen eit. th. nae cle. MES IRS CN ae 100 volts 
aRELV CHP IAS ie VLG io oteee ohare ee Sie Sh Db tose a slam Oo URRMAARS CR .chee0 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .................e ee eeee 300 volts 
ECEIN FOALS CRS oe pace Heal et cs A rr oe etree See curve page 98 
Grid-No.1 (Control-Grid) Voltage: 
Daentiesbiasmvalae) to exties. 0. Hoseivres .Sodint). 2.80. deine 50 volts 
Rasitivesbiase “VAlUC) scsi 6s lslk se owls 6 se DOR Re SEE. Base Sree 0 volts 
PAT OmeDISSIDACIOM Gas occ soccer gee ae owe ee et ahh so a obeh sdotgebesat yay anh alle #078 = 1.7 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts ...............-.00-5- 1 watt 
For grid-No.2 voltages between 150 and 300 volts .......... See curve page 98 
| MAXIMUM CIRCUIT VALUES 
CrideNom-Cireult mekesistance) Gi. ois o. de ee eee s vce Sites ote eteles 0.68 megohm 
| Grid-No.1-Circuit Resistance: 
neti CO-DIAS =O DEYALION wee ore owe ieee oie sees ney eae 0s 0.22 megohm 
Maemeathiode-nias operation 26.6 Peo oe oe eee et 0.47 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


Refer to chart at end of section. 6GZ5 


Refer to chart at end of section. 6H6 


Refer to chart at end of section. 6H6GT 
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6HAS5 HIGH-MU TRIODE 
2HAS, 4HA5/PC900 
Miniature type used as rf-amplifier tube in vhf tele- 
vision tuners. Outlines section, 5A; requires miniature 
7-contact socket. Type 6HA5 is electrically identical 
with type 6HM5/6HA5. Related types 2HA5 and 4HA5/ 
PC900 are electrically identical with type 6HA5 ex- 
cept for heater voltages of 2.2 and 3.9 volts and heater 
currents of 0.6 and 0.3 ampere, respectively. 


6HB5 BEAM POWER TUBE 


Duodecar type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 15B; requires 
duodecar 12-contact socket. 


TIAGLOP. HV GHEGE LI BOS GE) Vo So oie is uk ie eee Cee Ra eens 26:3 volts 
Fea ters Current icc 605 5 ce ee coc OE cere ET Cone NNEC tor It ee 1.5 amperes 
Heater-Cathode Voltage: 
FEO MUR We tires ro iceie nds cies hein are ePIC EL coe Ok oN E Eaeee +200 max volts 
AVCTAS CU VEIIGR Piiicis.s Ce ORS y cle cr tet cedar Deer ne ere aaa nee are 100 max volts 


Class A, Amplifier 


Triode* 

CHARACTERISTICS Pentode Connection Connection 
Plate) Voltage”. i: 2 Ae ee ee 5000 60 130 130 volts 
Grid-No.2 (Screen-Grid) Voltage ...... 130 130 130 130 volts 
Grid-No.1 (Control-Grid) Voltage ...... as 0 —20 —20 volts 
Amplification“ Factor ..4...¢5.-5.005:%: — —— —- 4.7 
Plate Resistance (Approx.) .......... —_— — 11000 — ohms 
Transconductance tyr. 61... Sie ee ek. — — 9100 — umhos 
PlatekCurrent . Cee cada se gueus vs ae 4108 50 —- mA 
Grid2=Nos2"Current ) Phy fhe hwo ga es —- 248 15 — mA 
Grid-No.1 Voltage Fie ) for plate 

current of <PemA: . oi. ediccdies ean s —66 — —33 _ volts 


* Grid No.2 tied to plate. 


=" This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DC" Plate Supply "Voltage? tated nk” Sa5 A WP Ae ee ee ee eee 770 volts 
Peak. Positive-Pulses Plate, Voltaged oii sic. icsch ents ose cs once 6 lew 6000 volts 
Besk, vegative-Pulse Plate Voltage ...0 200.02 leo eee 1500 volts 
DG™GPrid= No.2 Voltage. ese er iia ae eee nee et aT RO ere rae 220 volts 
DCrGridsNotlnVollage sus. MALORNE Le pemeee se ie i IE. Hrd nail Oe —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage .......................... 330 volts 
Peak Cathode Current. otis i ee tl ee A! aor ai eae at Le 800 mA 
Average; Cathode: Current) osu. cece | oe Uh Ce ee ee 8 noha 230 mA 
PUg te DEMONTE Mie Uy eo) oe rec clase ee roa ak sone ee alu he a 18 watts 
Grid-No.2 "Inputri ce ee 5 Se Re NE EE RR RAPE 3.5 watts 
Bulb. "Temperdture (At hottest point) ©... 6/2.) iciet io. i.) eth 220 8, 
MAXIMUM CIRCUIT VALUE 

Grid-No, 1-Civenit: «Resista nce) cnt: sot at' hs... sccio, eecle ee eek 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+ A bias resistor or other means is required to protect the tube in absence of excitation. 


ee ae 


TECHNICAL DATA : 301 


POWER PENTODE 6HB6 


Miniature type used as vertical-defiection amplifier in 
color and black-and-white television receivers. Outlines 


SNW section, 6G; requires 9-contact socket. 

Preprereevoitage ‘(ac/de) 20h. oc cs el S eee as bas ed mew dae e sees 6.3 volts 
PIP rOMOHIEEH Eee Ge. oan ane nda da ae See cee erica Rewer ee 0.76 ampere 
Heater-Cathode Voltage: 

Peak. value: =. ..2... 23 Hel? Alene tict dea eta ea auanter 24 sition iota aia mere sus: a alla +200 max volts 

PEO VEU CE ARNON Si ote ails cleton toe hea ciaisne eames mialslewe aoe eaten 100 max volts 
CHARACTERISTICS 
PHASER SUDDIY (VOMTARC) on 6 kes ties cole bless eos, ise es © 60 250 250 volts 
Nera ING MM espe AR A. tc0 co optcea ca.) 3 «se ae hale shee = Connected to cathode at socket 
Grid-No:-2 Supply Voltage”... 2. cece wees 250 125 250 volts 
Ppa Sls Oya le NGeey test dh he 0 —_ — volts 
Catnode-Diass Resistor! Bee oe oe ee ls Sells a 33 100 ohms 
Mu-Factor, Grid No.2 to Grid No.l .............. — — 33 
Plate Resistance (Approx.) ...............-005: —_ 28000 24000 ohms 
PerameeaunUCctance (20)... ee ce paper eae — 24000 20000 pumhos 
Pepe ederens ere. ea I Oe 150¢ 40 40 mA 
RGPICEING CO UOULTENG 6 5G is feecear cos ences el oats acsistelecels 37° 4.2 6.2 mA 
Grid-No.1 Voltage (Approx.) for plate current 

TMP OO ML AN Sei. i505 a se See State PES le —_ —6.4 —13 volts 


= This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings will not be exceeded. 
Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


LEV) TRUSSES U2 RS eos cht eee eral tetas Seta a ghee Paiee et Rete Ac ar A ER re LA = 350 volts 
Peak Positive-Pulse Plate Voltage# ..............0.2 0 cece eee 2500 volts 
DC Grid-No.2 (Screen-Grid) Voltage 6.00... i ie be ee es 300 volts 
DC Grid-No.1 (Control-Grid) Voltage ..............-. 2 esse eee: —100 volts 
Pe MENISSIGATIONE | oo 6 ouch os A aedeuhs: © oie nds aap dieneatebaie Gs [oiS.6 S08 bee 10 watts 
Ser reed PC PLEA PNET GR Eo Pek alter cette ede eee een Ste Retolelnds rile Miaavete tang 2 watts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
Marcaxed-pias operation © Merce sree Ae tec os Geert ais Stee baer Mage: megohm 
Mar cathode-bias Operation, 25.666 sie tre coe die eee oles deel alee ee eo megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


MEDIUM-MU TRIODE— 6HB7 
SHARP-CUTOFF PENTODE SHB? 


Miniature type used as combined oscillator and mixer 
tube in color and black-and-white television receivers 
utilizing an intermediate frequency in the order of 
40 MHz. Outlines section, 6B; requires miniature 9- 
contact socket. Type 5HB7 is identical with type 6HB7 
except for heater ratings. 


5HB7 6HB7 

Cutet RVAILA GCE? (AC/OC)) |. sre ge cite SR 5 of vals, d-atege & o whats annus 4.7 6.3 volts 
Ieitty ian “Clow braced y 3 ge Viiaap aaa etllc lees iemetl i nea sued tattle tal enn 0.6 0.45 ampere 
Heater Warm-up Time (Average) ................... 11 11 seconds 
Heater-Cathode Voltage: 

CEP 1071) 2 na a a el +200 max +200 max volts 

PER CTA SO VAIO MA oie Deo amen ShS Rayormyde.s © 100 max 100 max volts 
Direct Interelectrode Capacitances :4 

Triode Unit: 
Sera IE LGNR I Che oe re MERE rere ee ces cee Le, this ms etiegniiens ste'et ginal! s 1.9 pF 
Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield 3 pF 


Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield 1.9 pF 


See kee EEE TE BD 
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Pentode Unit: 


GRID -No.2 VOLTS #125 


iN) 
Oo 
is 
Nw 
ol 
a 
» 7 20 
os 
aad 
Li, n 
[a 
VS 32 
aay fF 10 
w 
<q 5 
fall 
a 
——— = 
ce) 100 200 300 
PLATE VOLTS 92CS-9866T PLATE VOLTS 
6HE5 BEAM POWER TUBE 


Duodecar type used as vertical-deflection amplifier in 
television receivers. Outlines section, 8D; requires duo- 
decar 12-contact socket. Heater: volts (ac/dc), 6.3; am- 
peres, 0.8; maximum heater-cathode volts, +200 peak, 
100 average. 


Class A, Amplifier 


CHARACTERISTICS 
Plate. VOMagre? Wt er ce ee ee 60 250 
Grid-No.2 (Screen-Grid) Voltage ................... 250 250 


Gride Neomieto: Plate :.. 5322. eee SE re eee 0.010 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
PuternarsSiield’ hs cos ect od AD a ee 5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
Shield ye tn. octe sci. isn nC Oa eee. ea ee ee see 3.4 pF 
Heaterto :Cathodes >. 2. =~ > ite be Site o Fe Ot eS 3.8 pF 
4 With external shield connected to cathode except as noted. 
# With external shield connected to ground. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
BlatenNVoltazve fas. Gree ea Dee Pea ee 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 330 volts 
ar Id- NO22 VOLE pet ise See eee hoe ae eee — See curve page 98 
Grid-No.1 (Control-Grid) Voltage: 

POSitive=biasmvalleye. fuk mn evens Ost eee ea ee 0 0 volts 
Plates Dissipation? toe tee ee ee 2.5 Bil watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts .......... a 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 
Plate: SUPDIY! Wawa ge ees. oe oe ent ea ee ne 150 BLASS volts 
Grid-No.2 ‘Supniy Voltage ... 02.5 e ee see . oe — 125 volts 
Grid- Nott, SuppivaMoltagewee. 0 ee 0 —1l1 volts 
Cathode-Bias Resistor’) gan.e5. cui. sek eee ee 56 — ohms 
AMDUGCALONGICACtOT sd 5/hhansc . ccna ia Salt. eee ee ae 40 — 
late “Resistanees (ADDTOX:) .. . nee os gel kes 0.005 0.2 megohm 
Transeonductancet <0... : tts ee: ee ee 8500 6400 umhos 
Pilate, Current wei ee sie tel Pat ne 18 WY mA 
Soria INOfe CUPFeNG fot. tec an es eg ee ee — 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

LOR LUA rrre eter rer tt ec ow dere tae Tt See, a Te ee ee —12 —9 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For: fixed-bias: operation®?)< 8512.75 2202 333.4 A ; 0.5 0.25 megohm 

Dei eae se eee 1 0.5 megohm 
TYPE 6HB7 PENTODE UNIT 


92CS-9867T) 


volts 
volts 
volts 


a 


—— 
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Pilate smesistance- (APDPIOX,) 9... iid ne vie cite + ee oisiene so — 50000 ohms 
irancsconaquctance ......... sos a sats PePaeIN: By hes — 4100 umhos 
Wein See RTPI NG) eo 5 Sin Seagate MT weedy tt ms toe nik nag ao 1808 43 mA 
Gr- NG .OULrent, ....-.- abbbisc & Basso esd Bee fe aes 208 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

POOH Pye ott oe ash. chil, eRe ALL. oa — —50 volts 


= This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


eA VOIT ROO! a A eR Be oo oc cssh ni wes cigs Bayes H's seen ayo eyebenimen ave 850 volts 
Peak Positive-Pulse Plate VIG lta es CFE ei errr acter ntie ie eon feicreestoreumrs sie 2500 volts 
Garde Nc coo oltmpre (sai 1 cE eC ac SEDO A. 300 volts 
aR A ERGOT OULTOTIGY «<5 oi. c.s eos bic. od suelo stuove ue ce veugpeengs eleLougiieegeh raters sires ayefis 260 mA 
ernment node HGuYrent <5 i... cs sep cee dete dws ewes Be wwe ws 75 mA 
Pea ea SP POD GSES TU TERT ROONN Ti Doi 88 cy save pcos sam a fave (a deasveed aes motdeteegovleienya lashes Oy Salleervelle rorcciahel 12 watts 
WFR es ee Se MASP RDG oS 2 Pe Salon ioe belo Sts cin tug visaiat love bslis i daluel lin jaysdhelie! oe 1G ecralin eye erie: « 2.75 watts 
Bailbibemperature :CAt, hottestzpoint) |.) 2.0... cs ee ne ce ees eee 200 °C 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
or eixed=DIASt Operation’ ts: . fos ee od we lee piece ed Waly 1 megohm 
Mac catnoge-Dins Operation (4-408 anaes ee Sale a TO. ee 2.2 megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
+ A resistor or other means is required to protect the tube in absence of excitation. 


BEAM POWER TUBE 6HF5 


Duodecar type used as horizontal-deflection amplifier 
in color and black-and-white television receivers. Out- 
lines section, 16B; requires duodecar 12-contact socket. 
Heater: volts (ac/dc), 6.38; amperes, 2.25; maximum 
heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 


Triode* 

CHARACTERISTICS Pentode Connection Connection 
Pinte Voltpee: piscina. . fir. SeeeT . 5000 70 175 125 volts 
Grid-No.2 (Screen-Grid) Voltage ...... 125 125 125 125 volts 
Grid-No.1 (Control-Grid) Voltage ..... — 0 —25 —25 volts 
Amplification Factor ................. —_ —_ —_— 3 
Plate Resistance (Approx.) .......... — — 5600 — ohms 
PA sISCONCUCCANCE cos ys s se hee = — 11300 — umhos 
eta GMGUEECHG fice. ccd es noes dees —_— 5708 125 — mA 
GING HOUTEN: © = 5 ..eben shed ts es —- 348 4.5 — mA 
Grid-No.1 Voltage (Approx.) for plate 

eurrenteot PimA fasion... ee ea —140 — —54 _— volts 


* Grid No.2 tied to plate. 
# This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. ‘ 
Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


GATE SUD BLY. V OLGA .C gp ccce tert core 3 RD omg eed ac ruehonenrystisdeticn, age tetaberopouels 900 volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) AOU Fae 75004 volts 
Peak Negative-Pulse Plate Voltage ............ 2... cece eee ees 1100 volts 
MG TIDE NO 2 AV O1TARES Fis obs Seece te aE ISR ee ai eS EE OO 190 volts 
Peak Negative-Pulse Grid-No.1 Voltage .............. 0.000000 00- 250 volts 
aparece ATT NISEL GAG TATYOTNE ioe eos sags i day ae ote APS 6 io hos a lo pestanne tas takehs ke ve anita be tap adtaliense ye 1100 mA 
Pn BMC ENOCAS HOUTLONG bis nies 6ic1 +e sions eter Ntee eee Cos euebe 65 6 ie iw eva ieleiiers 315 mA 
MERE OMIDSSSINA LION | ogc petin ck acs yoo te ace) wg stoves Gone opedbohabevase © Rie os! Seat daoke 28 watts 
Reser Ty ML TTR Go i a yas fa aie cae fee Spee vost lev wd selfer Ws eomeeestatroln eegid awe Se Tobiayiets 5.5 watts 
Bulb Temperature: (At. hottest point) cowcu os ke e e ee ee sua 225 °C 
MAXIMUM CIRCUIT VALUE 

GeidoNoel-Circuit, Resistance. oy veut so os ske wactddt Abhe ons minus & eyole ss 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
4 Under no circumstances should this absolute value be exceeded. 
+ A bias resistor or other means is required to protect the tube in absence of excitation. 


wt 
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6HF8 HIGH-MU TRIODE— 
ens SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The triode unit is used 
in high-gain, sound-if stages and in sync-separator, 
sync-clipper, and phase-inverter circuits; the pentode 
unit is used as a video-output amplifier. Outlines sec- 


tion, 6E; requires miniature 9-contact socket. For 9DX 


curves of average characteristics, refer to type 6AW8A for the triode unit 
and to type 6EB8 for the pentode unit. Type 10HF8 is identical with type 


6HF8 except for heater ratings. 


6HF8 10HF8 


Heater. Voltagertae/dce) . 6ic.. civda s/o bbs ea aloe belo ees 6.3 10.5 volts 
Heater (Currentatawie cut coe ye ee es 0.75 0.45 ampere 
Heater Warm-up Time (Average) .................. —_ 11 seconds 
Heater-Cathode Voltage: 
Peakhvaluesis*.3.2). 2i4e4 eal ese: Leer 5 : +200 max +200 max volts 
Average sve lice ees oy ie de e ee ee eee 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
Grids tetgPlate ...2.:00000. BALES. BBs, Aha. 3.5 pF 
Grid to Cathode, Heater, Pentode Cathode, Grid No.3, 
aid \ internal aShield 2 4's. sdvee enor seas es ks ee 8 2.8 pF 
Plate to Cathode, Heater, Pentode Cathode, Grid No.3, 
end “antennal Shicidete o/b ida nek oe eae Meee ena, One 2.6 pF 
Pentode Unit: 
Grid@Noslstop late eee ee ee PR ONE tem Sr, 1 i Da EPR ROAD aN aera | 0.1 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
and. internal (Shields 280076 ie oe ot eee ae ae al 10 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
andy Interiial Shieldaetins: “0s es. Be ees 4.2 pF 
‘Priode, Grid iia Pentode Plates). aig. Oh ee ee 0.015 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
late . Voltage. “Ste. a. .ttel Aas bk BRS. 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ -- 330 volts 
Grid= No.2) Voltage vere ee OT ee oe RS — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plates Dissipation:* 6. 2e0res..... 8. ee eke iI 5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts .......... — a leg watts 
For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS Triode Unit Pentode Unit 
Plate Supply. Voltage... = 94 Pe 200 45 200 volts 
Grid-No:2 “Supply ‘Voltage ~ 7. osc oe — 125 125 volts 
Grid-No:T A Voltage rae sie alee i ee gt eee —2 0 — volts 
Cathode-Bias Resistor ...................... — -—— 68 ohms 
Amplification. Factor | 955. ..2.. si. ce oe 70 — —_ 
Plate Resistance (Approx.) .....°.....:.... 17500 — 75000 ohms 
Trausconductanee ....:,..... 2. See 4000 — 12500 umhos 
Blate «Current. tae 5.2 )s cl 241 See eee ee ae as 4 40e 25 mA 
Grid-No.2 Current ......... hw Soper Be — 15¢ 7 mA 
Grid-No.1 Voltage (Approx.) for plate current 
OFC 200 ShAree Rie ye renee te Rats fans a — —9 volts 
Grid-No.1 Voltage (Approx.) for plate current 
Of Z0 GA Mee ee ees —6 — —- volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 
For fixed-bias operation ........................ 0.5 0.25 megohm 
For cathode-bias operation ..................... 1 1 megohm 


¢ This value can be measured by a method involving a recurrent waveform such that the 


maximum ratings of the tube will not be exceeded. 
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BEAM POWER TUBE 6HG5 


Miniature type used in the audio output stages of tele- 
vision receivers. This type has a controlled cathode 
warm-up time to minimize extraneous sound during 
receiver warm-up. Outlines section, 5D; requires minia- 
ture 7-contact socket. 


Rreatem Wolteger(Ac/AC) | c.. ee et ete t ere tenes 6.3 volts 
Pee Trent Cie. Gk. . webs Sede «2D oe es TEER ALIS 0.45 ampere 
Cathode Warm-up Time# ... 060 ee hye ee eet ee te es 14 min seconds 
Heater-Cathode Voltage: 
Pe Reivers > eh. ..kaiaa eae RP iele Ase - eV IRD ® - sh eR Y +200 max volts 
RRM CAIUS ee elie 25 ae win syle Spelis's OEE S GRIME toe eae 100 max volts 
Direct Interelectrode Capacitances : 
Pet dwea i to mr later lees. cP 5 BG LOR OS. FRA. PUPS POE 0.4 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ....... 8 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........... 8.5 pF 


# Time interval between application of voltages and rise of plate current to 1 mA; heater 
volts, 6.3; plate and grid-No.2 volts, 250 ; cathode-bias resistor, 680 ohms. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 


OR GRID-No.2 
AMPERES 


PLATE (Ip) 
(Ic2) MILLI 


aE CT INP ccs cre woe tin Sd Dane le ee FRG reels Sue swale Sts 275 volts 
Grid-No.2 (Screen-Grid) Voltage ..........-..-5 see e eee teens 275 volts 
Oyen ONE SETTS SIT la ey eC ar ea ar ee a 12 watts 
ee RE os oh iw la ne dene hee aes dawa caine we ass 2 watts 
Bulb Temperature (At hottest point) ............. 5+. eee eee 250 ° 
TYPICAL OPERATION AND CHARACTERISTICS 
PY See hey Cee OE aaa 180 250 volts 
eer @ItAteNee.. . 2. Bess cs knees ns eer cane es 180 250 volts 
Grid-No.1 (Control-Grid) Voltage .............-.-.- —8.5 —12.5 volts 
Peake hrGrid-Noetl Voltagewss. 2.8. oe daee cedex ee 8.5 12.5 volts 
Varguenal: Plate Current sv... 22 5. fk es ols ee a 29 45 mA. 
Maximum-Signal Plate Current ...............-.--- 30 AT mA 
Zeso-signal Grid-No.2 Current ©. ).......2.2286.5->: 3 4.5 mA 
Maximum-Signal Grid-No.2 Current ................ 4 a mA 
Piet Becistauce (Approx:) . 2... 0........ 505000 cane 58000 52000 ohms 
ACE ASCOT EATICE My) fi Sas a gle he weds sinle wie! eileie a lpiers ee (3700 4100 umhos 
ee i sy a FS) aig ll Sl eth lie a a ae a area a 5500 5000 ohms 
MIotAtetiarmonic DIStOrtion. ou... cs ele eee ee te 8 8 per cent 
Maximum-Signal Power Output ............. Ath 2 4.5 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
Niematrodabins Operation ..... 226s ol cee dees enn seo ne hey ees 0.1 megohm 
Pietuenthude-bias operation =)... 2). ries. ARI. ve ae ees 0.5 megohm 
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6HG8 Refer to chart at end of section. 


6HG8/ MEDIUM-MU TRIODE— 
ECF86 SHARP-CUTOFF PENTODE 


THG8/PCF86 
Miniature type with frame-grid pentode unit used as Gop 
combined oscillator and mixer tubes in vhf color and SMP 


black-and-white television receivers. Outlines section, 6B; requires minia- 
ture 9-contact socket. Type 7HG8/PCF86 is identical with type 6HG8/ECF86 
except for slightly higher current and dissipation ratings and for heater 
ratings. 


6HG8/ 7HG8/ 
ECF86 PCF86 
Heater “Voltage: (ae/de) ~ .oe50. 00 Sen eke 6.3 7.2 volts 
Heater Caren’ och cies ects hes GA oe dette ta wake aaa 0.34 0.3 ampere 
Peak Heater-Cathode Voltage ...................... +100 max +100 max volts 
: Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate Voltage ane, Pll trate. cee | Tee 125 250 volts 
Grid-No.2 (Screen-Grid) Voltage ................... — 150 volts 
Rainoge \Cuprent a... cic io ee paie tues eee eee 15 18 mA 
i late Dissipaticne we: (i) oes he Sak) OS Pas ee ae 1.5 2, watts 
Grid-Nocg inputs /ciuan)s doce tan. LN SE, See ee : — 0.5 watt 
CHARACTERISTICS 
Plate Voltage: one be tai Cie ee: ee ee ee 100 170 volts 
Grid- No.2 Volume 0 fae ARS ee oe) etn its Ee — 150 volts 
Grid-No.1 (Control-Grid) Voltage .................. —3 —1.2 volts 
Amplification  Factars... 0.864 25) o5 co ok cde. 17 —_— 
Mu-Factor, Grid No.2 to Grid No.l ................. — 70 
Plate Resistance (Approx.) ........................ — 0.35 megohm 
aransconductance) ..... .... 08 ..<.4adsih ak. ee 5500 12000 umhos 
Pitta Cuseewta, smite ry tc OR camietiey 2 Fae gat tae eer 14 10 mA 
Grid-NO.2" Currest, ees ce ee eee — 3.3 mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ...................... —~ 0.25 megohm 

For cathode-bias operation .................... 0.5 0.5 megohm 

6HJ5 BEAM POWER TUBE 


Duodecar type used as_horizontal-deflection amplifier 
in television receivers, Outlines section, 15C; requires 
duodecar 12-contact socket. 


Heater Voltage: .(ac/dey hic: ou. dunk cd ade ed 6.3 volts 
Heater Current: =... Pectin oe ie 2.25 amperes 
Heater-Cathode Voltage: 
Peak, “NEWe ea. iad Pree A tose akon ya te +200 max volts 
Average? ‘valiee os 80). Creer eencda. A, bee ee ed 100 max volts 
Class A, Amplifier 
CHARACTERISTICS 
Plate: Voltage: .\) .0-.2.-eGhe Se ae 20 40 60 135 volts 
Grid-No.2 (Screen-Grid) Voltage ..... 110 110 135 135 volts 
Grid No.8 25 oS Ea Connected to cathode at socket 
Grid-No.1 (Control-Grid) Voltage 0 0 0 —22 volts 
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Triode Amplification Factor .... —_ _— _ 4.2 ; 
Plate Resistance (Approx.) ........ _— _ — 5000 ohms 
Pransconductance © <......- 085... esses _ — _— 10000 umhos 
OV es TOUT Ren en Eee ee ene eee 24058 4008 5408 80 mA 
rIsINGw eOUTTeENt |. is ce ees 1608 428 488 5.5 mA 
Grid-No.1 Voltage (Approx.) for plate 

Preerent Ore A one oe aes eee -— — a —70 volts 


= This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DC Plate Supply Voltage. ee NO ee MN een er AG crag SenorsaEse al tos 770 volts 
Peak Positive-Pulse Plate Voltage# ...........-. 0: eee eee eee eeee 7000 volts 
Peak Negative-Pulse Plate Voltage .........--. esse seen erences 1500 volts 
HOGI IDO OURVIOILAL ES nae So cine one w clew nem sinle eo ilo vue) Be) ol CRetayayele % 70 volts 
aise oP  OLLAGE |... es me re ee I ES - Bets OG ER EG - yee 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage ............. eee ee eee cess 330 volts 
Pe enlaee aehoder CULLEN tia. |. hein as ise es omen ye ome eee te sn ees 1000 mA 
Average Cathode Current .............- eee eee teen reer er ee sees 280 mA 
Eo Wee tees 2 SS ee eae ea 24 watts 
Rk A bee Fi cc oan ange nee > Shaan gine Briere’ Sobggens © tetenees yl 6 watts 
Grid-No.2 Input (Warm-up Surge)* ..........-.-.e sere eee eres 12 watts 
Bulb Temperature (At hottest point) ..........-.-.++e+5+- egy ree eit. 240 eC 
MAXIMUM CIRCUIT VALUE 

GrigdogNol-eGireuit» Resistance «2 eee ee sole sae wa elee Fe Fe ole aisle wile 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+ A bias resistor or other means is required to protect the tube in absence of excitation. 
* Surge not to exceed 15-second duration. 


DIODE— 
SHARP-CUTOFF PENTODE 6HJ8 


Miniature type used as combined video-detector and if- 
amplifier tube in television receivers. Outlines section, 


SCY 6B; requires miniature 9-contact socket. 
Bieter pvolteme (AC/dC) 2 ci cise ci hawt dee ee POEs ee Ses ERE Raa RSS 6.3 volts 
HeslLennGurnent eran. ae ac ans obo ee lag te deisel he I ESS ORS ee 0.45 ampere 
Heater Warm-up Time (Average) ...........-- eee e vere ees AD seconds 
Realoebieater-Gathoder Voltage «i. 0c (oedecc es ee eet ie ee see. : +200 max volts 


Direct Interelectrode Capacitances : 
Diode Unit: 


Piateuton@athode and. Heater 5.2.6 ccc sme oe oid enn oe esse Pees! pF 
Cathode to Plate and Heater ........... 0.00 cee ween edn 3 pF 
Pentode Unit: 
GriciNonl Stow late: < «accu cs Ore et Pe ee a eee eee s 0.015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
andeinternal Shield . 2.0... 6+ ie.20o ee ber gee petty Raa ops ¢! pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
SUS ee ee eet ae Onn ek ee SA ee Rho DECREASE s Sen pF 
Diode. Plate. to. Pentode Grid Noa sic. sa... mipes, ronnie m » bye wiley oor 0.005 max pF 
Diode Cathode to Pentode Plate .......... 0.5.0 c ec ee ees shoe els oon 0.15 max pF 
MicdewPinte to Pentode ‘Plate (02. 0.2... ee oe re le ee ae 0.035 max pF 


Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


PP litemeViolis te pweiay<(h5.0s < crqehicee® Ee titinn GME Fl Repo ong ae ae ge 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............--.-+ sees eeees 330 volts 
(ERATE IN TG). 161 Ee A. Ol ot tad SIR Oh Did eNOS cae ese roo ere icin See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ...........- 0 volts 
Pit emUGRIAtIOE 10a SPE ee cities otis Teds ells los eyes siecsiste ons Se watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ..........-..-.-seeeeees 0.55 watt 
For grid-No.2 voltages between 165 and 330 VOLtS Me es coer eee See curve page 98 
CHARACTERISTICS 
Pinte MMIDAtION } |... cc. APE es ee Pale ed FUN te ee ee ee oe oe tale 
Pinterounoly Voltage |. . cise... L.. e e e . Jae Be. Sh 125 volts 
ORT ISG oe Sul aCe Con eer Dene ong areas eae Connected to cathode at socket 


Grid-No.2 Supply Voltage ............ccscceeccnceccccccessesceees 125 volts 
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Cathcede-Bias :Resistor ev. 6. sis. hd. Basins bee sp aes ce oe 56 ohms 
Plate Resistance:\(Approx;) 24. (sores. «40ce ok che Contec doce neced 0.2 megohm 
Tramsconductanceey yl so s6-4 so awe i ane Se ae tae 9300 umhos 
Plate Current: 0%...60).. 5 ¢008 56 ROR re BOOS cee, dee es eee 11.5 mA 
Grid-No.2 Currents... [PBB s is Se oe we MLS oe a ee 3.6 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA .......... —6 volts 
Grid-No.1 Voltage (Approx.) for plate current of 2 mA ......... —3 volts 


Diode Unit 
MAXIMUM RATINGS (Design-Maximum Values) 


DC Plate Current... ...... 2) POs Se) eee 5 mA 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 50 mA ..................-. 10 volts 


6HK5 HIGH-MU TRIODE 


Miniature type with frame grid used in vhf tuners of 
television receivers. Outlines section, 5C; requires mini- 
ature 7-contact socket. 


Fléa teri NGolta pen (ac / Ge Npeiiiig i. ks cig oop came «dh ko Wchin  ee ae 
Heater” Current". 0."). 5732, Beer e ee SSSI 6 TR SOs Waa 


* With external shield. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Pilate aVoltare ti ai-G ds} Waiieaine ooo 5 or ee ee ten a el, SU es 200 volts 
Grid Voltage, Negative-bias value ........... ccc cc eccce cece cee 50 volts 
Cathode): Current 108. RYO MIOS Be Bae Gry GY tT Eee 22 mA 
Plate: Dissipatigniiewos osuiidiacne. -tonkas: Lee Fela s beds tind eee see ee ee Ree watts 
CHARACTERISTICS 

TLE Atte SVL BB] PGi a oo ree ae ee ee a he en teed ee ee 135 volts 
Grids VOlLG@O or Dome eclos Goeth OL AEN ema i WL peiit oe tor er ean nas —1 volt 
AIRE NUCa HOMME ARtOE ON Ae NR Pack ca ky a wn rae eae eter Be tae ap ee 75 
Pinte: Redistance pA DDproxs) «ices does ck done oa dsace lee . fee. 5000 ohms 
derampeotiduetabeaghen chi ie ai eccduig os ok oa oe 15000 umhos 
Plater Currants-tism.: ph SOMO aac u's, des cle nw aati nn Gs ee ee 12.5 mA 
Input Resietangat®’ co. K 3 yee inet oe eee Geka oe 600 ohms 
Imput: Canacitancet? 0st. ccc esos od eet ee 9 pF 
Noise: Pigurey |: 0) bo hateda aah ae eink eee eel ee ae 4.2 dB 
Grid Voltage (Approx.) for transconductance of 150 pemahos ee —5 volts 
Grid Voltage (Approx.) for transconductance of 1500 perOhOs ae —2.6 volts 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance, for cathode-bias operationin* = 176 fons 1 megohm 


** Measured at 200 MHz with plate effectively grounded for rf voltages. 


# For a neutralized triode amplifier at a frequency of 200 MHz with signal source impedance 
adjusted for minimum noise output. 


MEDIUM-MU TRIODE— 
6HL8 SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The triode unit is used as x 
a syne-separator or voltage-amplifier tube, and the *F 
pentode unit is used as a video if-amplifier, agc-ampli- 
fier, or reactance tube. Outlines section, 6B; requires 6,2) 
miniature 9-contact socket. Heater: volts (ac/dc), 635 
amperes, 0.6; warm-up time (average), 11 seconds; Pr 
maximum heater-cathode volts, +200 peak, 100 average. SAE 
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Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
CEL ecwety) ONC DIN SDSS y 2h. silva eine ne aE Te eG na 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 830 volts 
Be SI SCL STS oe ecg la ea See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Piste pemistion) G).. |. or Si ety SAA ee ie ae 2.5 2.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ........... — 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 
TOMO bap CMn eee... . BERT Bs csc bole dis bw tins ew ae 125 125 volts 
(SSIS Se ESS RS 8 Sone eee —_ 125 volts 
ara OM GLO LCA SOD cise ob Ab cos oles ge ww meee aye —1 —1 volt 
OID MICALIONOE ACTON .c 5. oS s cece ceed eee ec eee eu 40 —_ 
Pigeecmenseance (ADPTOX.) .......5-.-00e nsec cee ewan 5000 150000 ohms 
CRA PIS COLNE TRCN rai. cect (Lie ete ans Gey ahe a Cueto wide ala 7000 10000 pumhos 
see Be CO NIROTUE tae Wad Nab ics jos 83 ts ANS airo- bironeuaip cai aed oh ey erens was weteusts 12.5 12 mA 
STAOINOL2 MC UFYEDG hed fs TEIGAO IIe obs a ses wise es ee eee ee — 4.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

RMIT AM tas SSDS 20, a) 5 She arch a Lume eehelicvapeicebo the jogs _ —T volts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance ................-..--- 1 _— megohm 


6HMS5/ 
6HAS 


3HMS5S/3HAS 
Miniature type used as rf-amplifier tube in vhf color 
and black-and-white television tuners. Outlines section, 
5C; requires miniature 7-contact socket. Type 3HM5/ 
3HA5 is identical with type 6HM5/6HA5 except for 
heater ratings. 


HIGH-MU TRIODE 


3HM5/3HA5 6HM5/6HA5 
6.3 


Heater, Voltage (ae/de). =... 8s. Jed. eee 2 volts 
Re NE IPCI Mess cele oo rs oncuwfe yer se sie o\cene Goes ),019, 048008 0.45 0.18 ampere 
Peak Heater-Cathode Voltage ................--.48. +110 max +110 max volts 
Direct Interelectrode Capacitances : 
See eM COM EER areata 5 fo ke careers ite ire c\ycuaets saumuste joceip > Sis tel peewee 0.36 pF 
Grid to Cathode, Heater, Internal Shield, and External Shield 4.3 pF 
Plate to Cathode, Heater, Internal Shield, and External Shield 0.080 pF 
Reteaet Ee ch COMA CTUE AUT suet tesa er eeeteh oh gangs Foe eek Sumitee wnt, mage et Tete bee 2.9 pF 
Cathode to Heater, Grid, Internal Shield, and External Shield 3oL pF 
at eeRtOCOAthOGG 4.5. 5 vcs hth es ware ae eee erika chat eee eRe hoe 6 es 2.3 pF 
else eC Risso ete sun aera Si) came oR bases, 4 Aho og ojo ogammgat's 0.070 max pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Pe ees re OAT AO a ele ee Ty Me pies aie esa sols ds e)e ie Sema ig s e okp 220 volts 
DG weiate Suoplv aVoltages sai. Pea Ss RS. ai tahoied sais 3 600 volts 
Mer eet ek CE are oan. Sosa PRE Ic = (Biing nd pespsjici’s in roy colbowsijos sass Re. o pene acRE do5, fohat a —50 volts 
earner RE IE ER T ee cs o ace, cprocie cee Sinits eycicce Figg cle Togehe le: Se ong 22 mA 
TET AC UES EE Ch a De 8 OR ee cece tal are aco A Ys 2.6 watts 
CHARACTERISTICS AND TYPICAL OPERATION 

Fixed Bias Cathode Bias 
DC Plate Supply Voltage ............ 135 135 135 135 volts 
Pittston Resistor .... won. isles wee —- —_ 1000 5600 ohms 
Internal-Shield Voltage .............. 0 0 0 0 volts 
LUG eI DO cles) = re —1l —2.7 = — volts 
Cathode-Bias Resistor ............... — —- 0 87 ohms 
Amplincation Factor! 5 sic... late uss a2 on 80 {ir 
TranscOnauctaANCe "=... se eas eden ees 14500 1500 20000 14500 umhos 
Plat OMe ile, rts She. Si a ele 11.5 — 19 11.5 mA 
LE CLES Fa lal CAE at © ig oe — — 10 — pA 


Grid-No.1 Voltage for one-per-cent 
transconductance ..............---- — mee —5.3 —8.1 volts 
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6HM6 SHARP-CUTOFF PENTODE 


4HM6 


Miniature type with frame grid used in the if-amplifier 
stages of television receivers. Outlines section, 6B; re- 
quires miniature 9-contact socket. Type 4HM6 is iden- 
tical with type 6HM6 except for heater ratings. 


4HM6 H 

eater’ Voltage: (a¢/de) Scher, ool, wa oboe ee 4.2 6.3 volts 
Flenter Currentber ik i ere ioe a Ce ee 0.45 0.3 ampere 
Heater Warm-up Time (Average) .................. 11 — seconds 
Heater-Cathode Voltage: 

Beak) value GORE 0. OOP i ee +200 max +200 max volts 

AvefareMyalie 0.9. SRE SER Wee, eee 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded 

Grid "Nozl to) Plate: 320)... 3. ee eee 0.031 0.024 pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid 

No.3, and Internal Shield SAN re Le, Soe i 8.7 8.7 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
andiInternal Shicht acc oc) oe hak ae ee ee Zaid 3 pF 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate “Voltage Oty Me) yeu» "5 SP Ra BO8 ese aS ena eae aly 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ....................... 250 volts 
Grid-No.2 Voltage oct rei Gk Loe eeeh st Ate a et ee See curve page 98 
Grid-No.1_(Control-Grid) Voltage, Negative-bias value .......... 50 volts 
Cathode? Gurgénte ooo. co ee EP CNR ce 25 mA 
Plate “Wiscipatian es eee oe ee ARP SANE es ed wae Zea watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 125 volts ...................... 2.5 watts 

For grid-No.2 voltages between 125 and 250 volts .......... See curve page 98 
CHARACTERISTICS 
Plate Supply” Voltage-@) 90 4¢ , SUGot PU ha NEA SIE TH 125 volts 
Grid No. 3(SappressOpy Grid jeis stevens. arucidhe darter | eae bee bx Connected to cathode at socket 
GENO WOUDDIY ay Otago 12 0 ewe cl dela AT es ae 125 volts 
Cathode-Bias' (Resistor :*-47 s4e OO. ea RI Pa 56 ohms 
Plate, Resistance (Approx.)).:.oi..s.ccu. Mee ees 0.156 megohm 
ELaNSCONOUCESNCEL fh... ae ant es hoe et Le ne ed eee 15000 umhos 
Plate wCusrent slices sya sce ae ante ee ee. | Oa eee 13 mA 
Grid-No.2 Current BREN I Se a MOU le ogee ed Le ae See mA 
Grid-No.1 Voltage (Approx.) for transconductance of 100 umhos —3 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Fou nxed-bigs, Operation <4. cae se «ue oes eee ee 0.25 megohm 

For .cathode-bias operation ..'.\\)...°.... 04... a, 1 megohm 


6HO5 HIGH-MU TRIODE 


2HQ5, 3HQ5, 4HQS5 
Miniature type used as grounded-cathode rf-amplifier 
tube in vhf tuners of television receivers. Outlines sec- 
tion, 5C; requires miniature 7-contact socket. Types 
2HQ5, 83HQ5, and 4HQ5 are identical with type 6HQ5 
except for heater ratings. 


2HQ5 3HQ5 4HQ5 
Heater Voltage (ac/dc) .......... 2.4 3 4.2 
Hester * Current 2°44 0.6 0.45 0.3 
Heater Warm-up Time (Average) . 11 11 11 
Peak Heater-Cathode Voltage .... +100 max +100 max +100max +100 max volts 
Direct Interelectrode Capacitances (Approx.) :* 
Grid to Plate DARN ed GA Rie bn) Ee REEMA A Ba PY AEN gt on eee 0.52 pF 
Grid to Cathode, Heater, and Internal Shield ................ 5 pF 
Plate to Cathode, Heater, and Internal Shield ............... 3.5 pF 
Heater (to: Cathode oily... ian. La eres san) 2 8 en e 2.5 pF 
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Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


PIL PUN ETE OO. ogc 6 skid wnals tie ste oo Te Slee EM Mice ee vines ecenee 200 volts 
Grid Voltage, Negative-bias Value ................ 0: cece cece eens 50 volts 
eee NGI MR SS TIESEN EMME tS ron. (sce ig iel'e oe 1a Looks coyel o Si hhelye. 8d esayduSh ore) 22 mA 
Lette TOFS Sa oT eee eer ee Or re eee ae ee 2.5 watts 
CHARACTERISTICS ; 

ORRIN TE eee Sak ence coe Pee ss tase oie ote © anise We ule @ eye, 820.0 135 volts 
REIMER OI oo slene SSE he CS OD SER eR UR aa aie —l1 volt 
PUTIERIACATIOM MT OCLOL 6 ooh ccieransus. o's # cnouerodomenduer © «012 Dyshelw ws agora leccete longa uaree 18 

ene NEL ONES CHET CE EP SN Sco cae Nic erate © es Oe cre niete cease gto) © ieueeue.s i 5400 ohms 
Te ROE LON COres >. : s eba vide «Pena tidere oeibte Slvs a djels a Pits dh shstiohe oe 15000 pumhos 
eae crMMUNe ta PORTE OMT to i croc ie cece wuarw Fis Silas Siar atovel isl Guvie © «ai aye sree Oe 11.5 mA 
MITRE ICOCSIBLATICO SS oo ichs, 6. icighsin «oon sanchelea cute s hileleri s SONU bo oe le eee 275 ohms 
IRE cya eo von se Aiba wis nie tis ee nie a ses 0 edigecngatempe a 11.2 pF 
Pangan NRT ECMUPE COPE IIS ree ees a atigralione a ela ciclo soe edieie eaneleeeis 4.7 dB 
Grid Voltage (Approx.) for transconductance of 150 wmhos ........ —A4,2 volts 
Grid Voltage (Approx.) for transconductance of 1500 uwmhos ....... —2.5 volts 
MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance, for cathode-bias operation ............... 1 megohm 


ii rate ag at 200 MHz with heater volts — 6.3 volts and plate effectively grounded for rf 
voltages. 


# For a neutralized triode amplifier at a frequency of 200 MHz with signal source impedance 
adjusted for minimum noise output. 


BEAM POWER TUBE 6HR5 


Miniature type used as vertical-deflection amplifier in 
television receivers. Outlines section, 5D; requires 
miniature 7-contact socket. 


7BZ 

Bipater.. Voltage ~ (86/dC) oiahisih. cris steninaes cine ss cies oneness dain cee 6.3 volts 
DRS Ee PEMING TRE RTC rn ene oars ciao e 2, ec ciael sigartoe’teoarel exjoqe'! sive coy Sy/hile¢ 'e;'0 fhe) ee! 0 ou 0.45 ampere 
Heater Warm-up Time (Average) ...........:ce ccc cece eee eeeeee 11 seconds 
Heater-Cathode Voltage: 

ere MU IUE ee er cic chk inva loiie aoe Plo sete: oy sl wishes 5: shlsballs o iete ea 9 6S hye a +200 max volts 

PCO IG ie ics ei ste iase Sraieittaiey ace bis oro ected sien Sievwisiteilale, s. 419 classe 100 max volts 
Direct Interelectrode Capacitances : 

aI RPREE OU ILO Lo Tet ir cee cc Gieiis, wlepaline lhe stele ajohal 6 sie sieunhelel'66 a8 0.35 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 8.3 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 8.2 pF 


Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Eee NENA enon oT ic, Sees fare as dst ev'ey droite! wile soiree la '6) olin isi ew. sl 4: el BV ele 260 volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) ........ 1500 volts 
Grid-No.2 (Screen-Grid) Voltage ............. cece eee eee e ee eee 270 volts 
Peak Negative-Pulse Grid-No.1 Voltage ..............: eee ee ee eees 150 volts 
PGE ISSTOALION | 45. bo re ie oe asic ee ok os oo ehetatess ole ms « sueleehale!s 8 watts 
Peai@atnode wourrents 34-08. ba... 6 kee As retake ee sean. gaye gps ele 125 mA 
Atverave= Cathode Current, ois. 2 5 5 6 oi cpevsneneieannsgeicie s+ ele os 85 wise eeee 35 mA 
ride MOO It... reer ee oe Shee arene deve sle o otamp #5. Ren of 2 watts 
CHARACTERISTICS 
WIS TE AOU vats Eo cis tees, god ashe haw  oinc none Badtenehn® Jeantie 50 260 volts 
rea Ee OE OIA PO fn 8. oe bios she hota os oder ie npotsie s bones 250 270 volts 
Grime Rnrt eV OLAS |. ks ot iene state waslie cae ee ete Sea) Ceara 0 —19 volts 
TPAHECOTOUCCRNCE |. i 2. obec cies (be MELE cc slne sew ee — 3600 pmhos 
Peat esn PRE CAIG flrs hilo ee lemcrduhadgnsdeccedtens seanenoger tenet ghaiore 105 30 mA 
PIANO De OUTTENt. Eis. Bacon Che a eaee eee Meare tena 25 2.3 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

MERE LE POTN Tiel. CPOa tN tre rls ce dante Bie wle ss — —43 volts 
MAXIMUM CIRCUIT VALUE 
iemcd-Noil-Cireni Resistance) cn. Sec ke wo oeg is cee es oes 2.2 megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
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6HR6 SEMIREMOTE-CUTOFF 


PENTODE 


19HR6 


‘a On 
Miniature type used as if-amplifier tube in FM re- AO (AD, 


ceivers. Outlines section, 5C; requires miniature 7-con- 1s ° 
tact socket. Type 19HR6 is identical with type 6HR6 


except for heater ratings. 


tteater, Voltare ((ac/de) 22 cnc eee rote tale wae. 
‘Heater. Current eva: co aun or ke eet cee btn 
Heater Warm-up Time (Average) .................. 
Heater-Cathode Voltage: 
Beakivalieec. o. un tree ee 
Average valtiens. .ca stirrer eee 
Direct Interelectrode Capacitances: 


Grid No. 1s: toy, Plateste cee ee ee eee 


Positivesbias Svalueiwmy..6¢. es ities cele co Biddle. acaba cus 
Plater Diisipationn, Sent. ae ee 


Grid-No.2 Input: 


CHARACTERISTICS 


6HR6 I9HR6 
6.3 18.9 volts 
0.45 0.15 ampere 
lal 17 seconds 
+200 max +200 max volts 
100 max 100 max volts 
ER £5. 0.006 max pF 
Ps oan 8.8 pF 
Ae 5.2 pF 
See 300 volts 
Perla» 0 volts 
HEAT aes 300 volts 
ee at See curve page 98 
Be it ee 50 volts 
Lok oeh nd 0 volts 
pear ecis 5 3 watts 
b 208 eect 1 watt 


See curve page 98 


Piste, Supplya soltawe: os ad ar oe ae 200 volts 
Grids NOB acre Fos ss tee Be EEE CORE Fee Rend oe oo Connected to cathode at socket 
Grid=No.2 Supply) Voltage: -..0 03 ee ee es 115 volts 
Grid-NO.1.. Supply, Voltages 2. 25%. 25) ohkbebo en ee 0 volts 
Cathods-B isities REMIBlOR ac at cnae: ele oe isk Sure Sh ee 68 ohms 
Pinte Resistance: Approx.) sack Ne ees bn ehh ESs hake ee ee jay 0.5 megohm 
PPanSCONductance were POE Ey nek s eek tke ee ee eR PAs 8500 yumhos 
Plate “Current Wer oon ee kre ara) ns kee, Galles ese iB mA 
Grid-No.2° Carpenter: oo 0 Seas ag sks PAA Set i Eh ewne) 4.3 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 60 umhos —15 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Forts Gxed-hias: operation. sue ae eas ee ee 0.5 megohm 

Fortcathode-bias- operation’. .71t4s5e) 2th. koe 1 megohm 


TYPE 6HR6 


2) 
re) 
oO 


GRID—No. 2 VOLTS = II5 


B 


PLATE (Ip) OR GRID-No. 2 (I¢ 
MILLIAMPERES 


0 100 200 300 
PLATE VOLTS 


GRID No. 3 CONNECTED TO CATHODE 
AT SOCKET. 


92CS-II530T 


TECHNICAL DATA ; ole 


BEAM TRIODE 6HS5 
Duodecar type used as a pulse-type regulator in the 
high-voltage power supply of color television receivers. 
Outlines section, 15E; requires duodecar 12-contact 
socket. Heater: volts (ac/dc), 6.8; amperes, 1.5. 


Class A, Amplifier 


CHARACTERISTICS 

PMc ome ateL VOltACOe, ca. aon diced. PAs eee oie a HE a a sa stat eh ay Sate 3500 volts 
rin a4) (bedm Plate): . 5... mie eh ee eee he eee Connected to cathode at socket 
Grid-Voltage, Negative-bias value ............-.:es seer ee ee reees 4.4 volts 
enicmeP TAT CIMBEONt) cc, loke + chaos + cuticles © ererqielemenic cusp «os ee 2% 26 eRectels 300 mA 
Amplification Factor ~~. .... 0... ccc tec eae ee ee en tame 300 

MA TAG@ORIOUCEATICEL. - dcacveies sys G6 liege vance eyes ayer epsilon sie veyens 0,0 0,080 a"s! a 3 o'% Byeeps 65000 mwmbhos 
Plate Resistance (Approx.) ......... 2: cece e eee erent teen teens 4600 ohms 
Grid Voltage (Approx.) for plate current of 1 TVA oe Rae tes eas —13 volts 
* Duty cycle of the pulse must be less than 2.5%. 

High-Voltage Regulator Service 

For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 

Ds ol “a AL CCS 2a his Sei ¢ arene Sear ier aeen Cormearers Seine Cea 5500 volts 
TT ATIOU See ee ee POS eae ee TEE EN ool eke 30 watts 
Plame late Current, © ase be woe os tw = vin ste oo wi win s wig ae oil sire Ress sole oe 325 mA 
Heater-Cathode Voltage: 

est ete | Haid ee ceertenaee ga, Gs eyte meskes eeareginge sre IEE he ote +200 —450 volts 
ee OE ANAT asec Be oy Sday bw pein den wninpemiche rts ded ak “ge ee a? 100 volts 

Bulb Temperature (At hottest point) ..........-.-.- 5s ee ee ee eens 220 °C 
MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance” . oe. Fs. ce ce te ee HNO Stee ee ee 0.1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


4 Larger values of grid-circuit resistance may be used if provisions are made to protect 
the tube. 


SHARP-CUTOFF PENTODE 


(Ec 6HS6 


G3 apne : F asia 
iS Miniature type used as if-amplifier and limiter tube 
S, in FM receivers. Outlines section, 5C; requires miniature 
7BK 7-contact socket. 
Heater IVctiage (aC/de) 2% 2 2 igen | hone we + Depgaueine «oe cngies Bins 6.3 volts 
eer TMNES VE OER coh he ron cites oreo gg 8 Mectg ue fe 10 1 0 Io Gne edealeg © eegice WoAee ays 0.45 ampere 
Heater Warm-up. Time (Average) ......0. 5.005 000. ee eee 11 seconds 
Heater-Cathode Voltage: 
ease CEL Pe Re ee a HET a a eI > Fae LC +200 max volts 
ECGEONE? |. GALT ie See aioe a nn kA ie kia cai 100 max volts 
Direct Interelectrode Capacitances: 
Mra N Glee TOME ALC. 00. Renee sccle we eo ble, cole SNe soe eke Biel, Te Saale us 0.006 max volts 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Maternal ONIeld! ol... nee REG tai ek Mee eke be es de ei PINE ete 9's 8.8 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Dr neeNatEA THUS AVEC LCL ee trey ee eee ah teed ee wile tous cee rank eta as tegationss te bay oihoh ove a2, pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Ria DIV VOILA LS 2 ere wie co ate we se so pus oun. e sie s+ ghaplensyte Sheds! fe: « Kote fe 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive Value ............ 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............-:+eeseeeeeee 300 volts 


CAEN OO MEO ILA SEN Gs ove c cider heed dhe) Smee. TASTE eR a eye ghee < See curve page 98 
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Grid-No.1 (Control-Grid) Voltage: 
Negative-bias. value otic d ena hs bk Peco oe Me on owas 50 volts 
Positive-bias” value... 66 6s ic ous ORD BELL. Lc ee ee 0 volts 
Plate ' Dissipation $s. diag Sok ben es ee er et ne ee eee 3 volts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts ................ccceee 1 watt 
For grid-No.2 voltages between 150 and 300 volts ............ See curve page 98 
CHARACTERISTICS 
Plate Supply: Voltage sec. 22S eR 15 150 volts 
Grid No, Ss. i ARE Boh et eee, A eat ea Connected to cathode at socket 
Grid-No.2 Supply Voltage ......................... 15 75 volts 
Grid-No.1- Supply ‘Voltage (323....0604.. 00.0... eR 0 0 volts 
Cathode-Bias"' Resistorocs.\s 8 5). Ste cae) op tek ee 68 68 ohms 
Amplificationy Eactore: (ose ee ee eee 50 — 
Plate” Resistance’ (Approx.)  . 2 ..).)swiedid pened’ 6 Bs vow 7 0.5 megohm 
TransSconductance se 0). eer re eee _ 9500 umhos 
Piste? Corrente). fs! CAV ey pola i ay na —_ 8.8 mA 
Grid-No: 2a. Current wees olen oe ek ea eee — 2.8 mA 


PAE erie pisk a NNER PR NTS oo eo store Hretitate AE eRe tal ea —_ —4 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
Por, $5e0-bias | ONETALION © +o h.6.<oh.cosetere acs ertatelotictos Statatentots ete ee 0.5 megohm 
Wiens ta tehetitaes cae 1 megohm 


TYPE 6HS6 

GRID No. 3 CONNECTED TO CATHODE 
AT SOCKET. 

GRID—No. 2 VOLTS = 75 


PLATE (Ip) OR GRID—No. 2 (Ico) 
MILLIAMPERES 


ce) 100 200 300 
PLATE VOLTS 92CS~11483T 


6HS8 SHARP-CUTOFF 
ae TWIN PENTODE 


Miniature type used in age amplifier, sync, and noise- 
limiting circuits of color and black-and-white television 
receivers. One pentode unit is used as combined sync 
Separator and sync clipper; second pentode unit is 
used as age amplifier. Outlines section, 6E; requires 
miniature 9-contact socket. Type 4HS8 is identical with 
type 6HS8 except for heater ratings. 


4HS8 
Heater. Voltage: (ac/dé)i |. 2 8 Ue a Se oe 4.2 6.3 volts 
Heater’. Currett io os iS) at ee re eee ate 0.45 0.3 ampere 
Heater Warm-up Time (Average) .................. 11 —_ seconds 
Heater-Cathode Voltage: R 
Peak value“... $3." JGR EE +200 max +200 max volts 
Average value. cj. .05. i 4 ee ee 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Grid No.3: to. Plate (Each-Unit}: ..c: hd. eee 2 pF 
Grid No.1 to All Other Electrodes .............000.---.555., pF 
Grid No.3 (Each Unit) to All Other Electrodes ............ 3.6 pF 
Plate (Each Unit) to All Other Electrodes .................. 3 pF 
Grid No.3 (Unit No.1) to Grid No.3 (Unit Noid) 3: Secs 0.015 max pF 


i a ir ee a 


a 


TECHNICAL DATA 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate voltave (Mach Unit) 3.00.6... ce ce ee ee ee eee e dele 


Grid-No.3 (Suppressor-Grid) Voltage (Each Unit): 


PORE POSIIVE VAIUC. 4 cite cs cette settee sete ete ecnseces 
TV OUERTIOO LIV OME AUC aiain tay tere stoi: side or chs. ere Jo. olin wisrale) oiletal'y eloire oWererleconele 
POE PESITIVES VINE a cee ceisigclnge s © + spegaws, « oie le se = pyaeetaioudie loo syseteyiaiel aye 
Grid-No.2 (Screen-Grid) Voltage ........... see e see eet e reece 
Grid-No.1 (Control-Grid) Voltage, Negative-bias value ............ 
iTS MOUNTING ie i. < cichcteacenie ois, «lec wilsen sexire tee ole cuoreithie, 6. finite eye wae ingles 


Plate Dissipation: (Each Unit) ... 1.2... ccc s twee sec eee rece ceeds 
ePIC ET UE Bann. <5 woe sin bee ais a ve Svcs wise eee ee ae fae wdhs Gree 
CHARACTERISTICS With One Unit Operating» 

ESA ash come ero Sk CMP <6. ceicer’s olin ideal Pua reehc lene) eceKelelic: oe o 92 100 
HOTICIEING RO MEVIOILAD OC! fo ogc crqs id care cicin wie he eiene sie viele ule « 0 
RICE NO Te MOILALE soe layoje sus uae sistem s oerpndts + ole « says 67.5 
CIEING IEEEVGITASE cok eae es ste cee me eee 0 
Transconductance, Grid No.3 to Plate .............. _ 
Transconductance, Grid No.1 to Plate .............. 1100 


CO UTHOUG eR an ata cca ee cee cede een se s _ 
Grid-No.3 Voltage (Approx.) for plate current of 


EUMIIL, “er pie Koga. ei .01/8) 6) th \e, 5) la. eo) eve .oPeprene (6, 6.8 9). 6.(h. tere) eee: (0s 6,6 


100 ywA 
Grid-No.1 Voltage (Approx.) for plate current of 


PGA LER. cn ceca teres seriaseneaees _ 
With Both Units Operating 

Plate Voltage (Each Unit) ..........ceeeeeeceeeees 100 
Grid-No.3 Voltage (Each Unit) ............--+++5:: —10 
Gide NowiVOltace .. 5. fe So. BUS aE opdeeie ye dee 67.5 
PG - NOM EW OLGAS Ol Gets.) s Atak ses So EEN tah ore ate . 
Plate Current (Bach Unit) ..........0sceeeeeeeees —_— 
ride NOROME@UrVent: | cous loo a oh a oie os sis ww ss ous ete ee et 7 
PWatHOodow Curxvenbe occ oc cs oe okeia « «BCPA EL. Pee Stes teal 


MAXIMUM CIRCUIT VALUES 


Grid-No.3-Circuit Resistance (Each Unit) .........-.-ee eee eeeees 
Grid-No.1-Circuit Resistance .........-. cece ee eee cere ceres 


e With plate and grid No.3 of other unit connected to ground. 
» Adjusted to give grid-No.1 current of 0.1 milliampere. 


PLATE AND GRID No.3 OF OTHER 


TYPE 6HS8 TYPE 6HS8 
GRID- No.3 VOLTS =O GRID-No.2 VOLTS=67.5 
GRID - No.2 VOLTS =67.5 GRID-No.! MILLIAMPERES=0.! 
| PLATE AND GRID No.3 OF 
rd OTHER UNIT GROUNDED. i 5 UNIT GROUNDED. 
a Ww 
Ss Qa 
a = 
= < 
= z 
= = |. 
Ll WwW 
& te 
ay «J 
a Os 


PLATE VOLTS 92CS-I1099T 


SHARP-CUTOFF PENTODE 


315 


6HZ6 


Miniature type used as sound-detector tube in FM and 
eolor and black-and-white television receivers. Tube 
has two independent control grids. Outlines section, 
5C; requires miniature 7-contact socket. Type 5HZ6 
is identical with type 6HZ6 except for heater ratings. 


2) 


PLATE (I,) OR GRID-No.2 (I¢ 
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5HZ6 6HZ6 

Heater, Voltage, (acide) ica. ween See ee sea aoe 4.75 6.3 volts 
Heater Current on terarst oye sete ee: Cee nee enters 0.6 0.45 ampere 
Heater Warm-up Time (Average) ................ 11 11 seconds 
Heater-Cathode Voltage: 

Pea ka Valuer ich Nace jiu nicl ern Ame ee eae ee +200 max +200 max volts 

AVEGTALe Se VAIIC) 62.5 code OU aw ekcin dt BARS seek wae eee 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

Grid 7 No.1. to. Plate Wr Ai As ee cate tena stats la enone ace tsel Medes eee 0.023 pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal: Shield’ 22 7360 £6 SACS Oe eee ee 8.2 pF 

Grid’ Nor? tot. GridMiNne.3> tsecs fered dls As doe 0.09 pF 

Grid’ (NoSto™ Plate cb 2a eo RFE eae TO ra Nene ne ee 1.6 pF 

Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, Plate, 

and Internal, Shield.) a4 ii ec. ss oars foals oe ee ale eae ee 7.2 pF 
Class A, Amplifier 
CHARACTERISTICS 
Platey Supply: (Voltage: occ spmsts coset wie eye hiring etic ae ore eee a a 150 volts 
Grid-No:3: /Supplyw Violtawewer es oc cisicsscissh ais aim wisielonece eine bicee ents etre 0 volts 
Grid-No.2, Supply’ Voltage. 2. os ccnp. Pe. a ee 100 volts 
Grid-NOA] SUpDIYt VOltae sere oa siete aretha een Chere Sekt) ieee a eae 0 volts 
Cathode-Bias + Resistor. 00. 255. id eyes eee er a eer 180 ohms 
Plate: Resistances*(A prox. lores ke ae Oe i oe ee eee 0.11 megohm 
Transconductancely Grid ’eNo. to. Plate. |. ccdiy- calcu sean eee 3400 umhos 
Transconductance,. Grid No.3) to” Plate’ 625. 2022 eee eee 600 umhos 
Plabe. Current Bee cic ici cae eae tec ee eres pan a wcres ard ohclecaneay aati ewencon era me 3.2 mA 
Grid-No:2) Current bie ct Ce eee Eb a en acacia ace ae ee 3.2 mA 
Grid-No.3 Supply Voltage (Approx.) for plate current of 20 wA .. —T volts 
Grid-No.1 Supply Voltage (Approx.) for plate current of 20 wA . —4.5 volts 
FM Sound Detector 

MAXIMUM RATINGS (Design-Maximum Values) 
Blate a Voltagey beige can Tee eclei mera c Re eee eee ee nate nn eee 300 volts 
Grid-No.3 (Control-Grid) Voltage: 

Negative value (de and peak ac) ..............0c ccc ceceees 100 volts 

Positive value -(de; and "neak?ac)) 320) vas ee ao dee ee 25 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........................ 300 volts 
Grid-Nor2)) SVoltase:) ie oo Seis. vwstecn ore cece coves ci ied retire wey ee nrnere aoe ia ae See curve page 98 
Grid-No.1 (Control-Grid) Voltage: 

Negative-bias Value ines terion cic oon chal Darn OR ee a eoe Eat 50 volts 

Positive-bias' value: .). oa ee a a bee ae 0 volts 
Plate Dissipation, "co Sea 2 fot eee ee he a ee aoe ee ey watts 
Grid-No.3!) Un pat) serail AR rec Mee retire eay rites meri) Bane gRaE Teaea omer YW Oona torre Pex a ends 0.1 watt 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts ...................... 1 watt 

For grid-No.2 voltages between 150 and 300 volts .......... See curve page 98 
MAXIMUM CIRCUIT VALUES 
Grid-No.3-Cireuit Resistance” ion, Nats. gos ee disis olay ane unpre ae eee 0.68 megohm 
Grid-No.1-Circuit Resistance: \, 

Hors fixed-bias, Operations . 64. ceo cee eee Peel eee ene 0.22 megohm 

For -cathode-bias operation. } >)... Ase. PEP ee eae 0.47 megohm 


MILLIAMPERES 


TYPE 6HZ6 ube TYPE 6HZ6 
GRID—No.3 VOLTS=O Se 15 |. GRID-No. 2 VOLTS =100 
GRID-No. 2 VOLTS =100 S GRID—No. | VOLTS=0 
2% 
a 
2 uw 
2 Wio 
So GRID—No. 3 
-z2 VOLTS Ec3 
2Q ick, 
2 GRID-Nol_| = 7 5 4 
[VOLTS Ec, | ws 
pat =-0.5 & 
Gem =I 
a 


300 400 0 100 200 300 400 
PLATE VOLTS 92CS-I1792T PLATE VOLTS 92CS=11793T 
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HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 6HZ8 


Miniature type used in television receiver applications. 
The triode unit is used as a voltage amplifier or sync 
separator, and the pentode unit as a video amplifier. 
Outlines section, 8E; requires miniature 9-contact 
socket. Heater: volts (ac/dc), 6.38; amperes, 1.125; 


9DX maximum heater-cathode volts, +200 peak, 100 average. 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
PlatesnVOiagwesiis . 5. Ges csc cw ee aise aba Sue aa, acme panes 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 330 volts 
Mea EN OLLIE oe 5 ieee Sus aii g. ssh sie, suellehe wi cheb ee oie eels — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive bias value 0 0 volts 
PE CEE ISSIR LION tek... 2, x olbivs alske Sisko n\e evoke sluts ae 2 oyeleyanens) alicia 1 8 watts 


Grid-No.2 Input 


For grid-No.2 voltages up to 165 volts .......... — 2 watts 
For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 
eee TC te reich iis wed alate dew walé wp: etaienees 200 60 250 volts 
Grid-No 2usupply) Voltave .... 1. sees e ces ies ees — 170 170 volts 
Gate NG WT ENOILEPO ciao ok ewe sasevaringss cee 2 a volts 
Pathode- Bias ReHIStOTe doc ce tcc ees ee eee gees — — 100 ohms 
Asaplification Factor .......60.0se8sseer eels ageses 10 — —— 
Plate Resistance (Approx.) ............e:eeeeee — — 0.14 megohm 
ALAUEMMCO TE ACCA TICE Ooo. 5 6) aus o's eas pe. 8 Sasso 8 lone pls bs emspens 4000 — 12600 pumbhos 
LET EN eC Sa i fie 2) 64 Fol pn ae ee Se 3.5 908 29 mA 
Crid-No Sia Gurrentes «ile siusn Als ees cate Ae alten — 22.58 6 mA 


Grid-No.1 Voltage (Approx.) for plate current 
is aes Gt, 2 lege nee ee ee —5 — —11.5 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
Mort tixed-bias® operation (2): . . 6.8 nus ee cl ce ees 0.5 0.25 megohm 
For cathode-bias operation ...................- 1 1 megohm 


= This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Refer to chart at end of section. Po 
Refer to chart at end of section. 6J6 
MEDIUM-MU TWIN TRIODE 6J6A 
536 


Miniature type used as combined rf power amplifier 
and oscillator or as twin af amplifier. With push-pull 
arrangement of the grids and the plates in parallel, 
this type can also be used as a mixer at frequencies 
as high as 600 MHz. Outlines section, 5C; requires 
miniature 7-contact socket. Type 5J6 is identical with 


71BF type 6J6A except for heater ratings. 

5J6 636A 
Heater Voltage (ac/dc) .......- se seeene dresses 4.7 6.3 volts 
THeaterieurrentiiiiiecic. URE h 2 ORME eo alt oe 0.6 0.45 ampere 
Heater Warm-up Time (Average) ........-.++-+5: it 1l seconds 
Peak Heater-Cathode Voltage ...........cceeeeeees +100 max +100 max volts 

Direct Interelectrode Capacitances 

(Each Unit, Approx.) : Unshielded Shielded 
ERE LEENA 5 5 oc SUeh. cone Sra Mectaty ietereNedetiete oveleteliate 1.6 1.6 pF 
Grid to Cathode and Heater ...............+6+ ya) 2.6 pF 
Plate to Cathode and Heater (Unit No.1) .... 0.4 1.6 pF 
Plate to Cathode and Heater (Unit No.2) .... 0.4 1 pF 


- 
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Class A: Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate. Voltage. 2 Weare ete. ch te ee eee ian rt nee ee 300 volts 
Grid“ Voltage; -Positive-bias ‘value’ 2... .3). Mey. MO . See Lee 0 volts 
Plate Dissipation:weg. oe eat ene oe aes ere et ies eee 1.5 watts 
CHARACTERISTICS 

Platedev OLCAw eC Wie: PRs Bed ccond oeiateits sense olsucred aes GeO ores EO Coe ee 100 volts 
Cathode-Bias Resistor-4& . (ned.d Fei. hs. AR a eee re 50F ohms 
AMmplificationysMactor <4. 7h... Sask aa t.. pee cc ae ee eee 38 

Plates Resistance (ADDYOXS)) 5; hah. Acie ahegsiccn ae a ee 7100 ohms 
Transconductance™ fits oe ee oe PE aD St ee eee 5300 pumhos 
Plate.) Currentig: Spiteri. bp dice oi eis ea ee eee 8.5 mA 


MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 
Kor fixed-biasoperation'’ ¢ oo gies See Ce Se ee Not recommended 
For, cathode-bias operation...) !-fise PS h ie ee ee. 0.5 megohm 


~ Value is for both units operating at the specified conditions. 
RF Power Amplifier and Oscillator—Class C Telegraphy 


Key-down conditions per tube without modulation 
MAXIMUM RATINGS (Design-Center Values, Each Unit) 


Plate BVolta rene. Serer ie 6 ocre onstenaee re hae oon on hae er ee 300 volts 
Grid Voltage: 
INegative-biast <valiie® che <5 PRR aickanaces canna deeds aa eee 40 volts 
Positive-bias” ‘values <iy.cde fel aysco eae oe ae see se 0 volts 

PUAte Me Curren temec hea ear Ach abla ot a nae RD ied a, op 15 mA 
Grid Cuartenty es Vata... RR Oe Ie, BER oe SAN Bs ke 8 mA 
PlatemuInputiien 9. Swat Ae. SE ee, Se, SE. ee 4.5 watts 
Plates Dissipationt e+ = rien. ee Sos ee A Pe 1.5 watts 
TYPICAL PUSH-PULL OPERATION (Both Units) 
Plate Voltage. . inch hes SoS ue Oe ne Ee Pn EEE ee ee 150 volts 
GIGI VOIta GE: Bee x, (Nao eS so eI: Sone vous ot acids oe we —10 volts 
Plate. RG Umrent yikes be cate rot ithe otk aries CASE a IS Re 30 mA 
Grid’. Current CA pproxs)) Beene. coe oe dee eo eee 16 mA 
DrivineysRowermtA pproxs) ci, Cee obese ore isle asus ho ae Se ee ee 0.35 watt 
Power Outputa(Approxa)) Stee Sob see eee eee 3.5 watts 
° Obtained by grid resistor (625 ohms), cathode-bias resistor (220 ohms), or fixed supply. 

657 

6J7G Refer to chart at end of section. 

6J7GT 

6J8G Refer to chart at end of section. 


6J9 HIGH-MU TRIPLE TRIODE 
Miniature type used as rf-amplifier, oscillator, and 3 f 
mixer into the vhf range. Outlines section, 6B, except FENTE 
center pin is added to base; requires miniature 10- Tone 
contact socket. 10G 
HeateryArrang ement J tie stoic tegeeire a. c00 Ak amen cs Series Parallel 
Heater Voltave> (ac/dc) of rr, Se eae 6.3 3 volts 
Heater), Curren tia. 6: OGM, See eit) ease ee 0.45 0.45 mA 
Heater Warm-up Time (Average) .................. 11 — seconds 
Peak Heater-Cathode Voltage ...................... +100 max +100 max volts 
Class A, Amplifier (Each Unit Unless Otherwise Specified) 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate “Volare 652 GS 30 OREM die oo BR we hanno ae See 330 volts 
Grid Voltage: 

Negative-biasy, Value (oc) ak. snc ot etd cae en Re 50 volts 

Positivesbias §value.<j2cGhs ance pid ane owe tee ae 0 volts 
Blate, Dissipation 2 65.6504, Aho coo Ok oc den ck be SERED Me 2 watts 
Fotal Plate Dissipation (Alliplates) ............49,as.- diets) .setmekl .b 5 watts 
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CHARACTERISTICS 
SS eet re eee te ee 125 volts 
oe EE Se eee oe ee ee ee —l volt 
Amaplification SPactOr |... 2. ee ete eee tee eee eee ae * 57 
Saat NR AE aT EU CM as potest crete voleares Mameirarte Nokon peltarto oe ohelS040 NGS My Se ro Yo teSu foIbn foe) 11000 ohms 
SU ceeMN RETO RTPNER INR EMRE ee snc, 6 cts ics nc soe eke wie cis: oie aig aiallg ei sl(cceGin «6 SeereauenarItte 5200 pmhos 
Ne a a Pcie a's Sdn si koi ish 66: Pomsrb: 9 ¥ dympgorat @ mg [eign «6 6 mA 
Grid Voltage (Approx.) for plate current of 20 wA .............. —5.4 volts 
G2, 
: Biya PENTODE— 6J10 
26) 2 BEAM POWER TUBE 
P 2 
Pa(4 Yih Duodecar type used in FM and color and black-and- 
i nc White television receivers. The pentode unit is used as 


NV 
x> Hy. a gated-beam discriminator and the beam power unit 
aes Ip 


Gap v2) is used in audio power-output stages in FM and tele- 
H H vision limiter and discriminator applications. Outlines 
12BT section, 8B; requires duodecar 12-contact socket. 

ge Go ea CRG ne en ee 6.3 volts 

Son SO wtgibekcie () Rhee) SR eee een rer sree Semaphore cn eater LALet 0.95 ampere 
Heater-Cathode Voltage: 

adieu i ceca aa a Reet « eal gone Te RRM. +200 max volts 

EERIE MEN OTS 52s one a yo facta AUS Nida cd ph ncn ed IS aOeT A ite ad Wl 100 max volts 


Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


RAC OMNIGIER OMOEA 8 ene 8 og a tre aie tal neh eps os gies @\o are oie Hiway a aia sn 275 volts 
Grid-No.2 (Screen-Grid) Voltage ............. ccc cece eee eens 275 volts 
TEAL PS SPY RIT SENT (oC ett eset ire et i ene Cre er OR EA are Soe 10 watts 
Cerra SE Oo MSR ERATE MCI coe os ebeh ak, Aw Pay ou faba boileu 45 Los seks) <ivol SIOUDY Race copes STEN > 2 watts 
CHARACTERISTICS AND TYPICAL OPERATION 
CE ieidg ty SUC EE ale laekets B i ee am a ee a a 250 volts 
oe Nige 2a YR GAT SERN I ee Pear es eR PRN eer NOM ee 250 volts 
eR PCOS ERO ee tors ch ote oact cist eeth noteienene oipusiS die nclcls atslicts) avatars: —8 volts 
eae TIGSNOsl. VV O1CRWE! Fs ee oc nk etek Gene hte lalate isjeyeus dahie ole bee's 8 volts 
Pate mesishance, (A DDIOX:) © jie. anc sie euc's ere wuss Gite e ose ciein ss oleae 0.1 megohm 
SETI SOOMEIRCEATICE HC sibalccc ec re ceeds v iexbng dhe GLENS Slleieiia, SANS w oLal sl enel ceils, ah ae 6500 pmhos 
Varorennleriate BCurrent »:..4.).. shee PND. bee tae: eal. . aiktt 35 mA 
Maxinum-sipnal i late: Current: a ..6 8 oe we tines esate ae ake we wie ole 39 mA 
Vero-siwnalloGrid-No:2, Current 5 Seo ee oe ce se ape ne ale ee aes 2.5 mA 
Maximum-Signal Grid-No.2 Current ........... 0... cece eee uf mA 
eS ES CATR ere a liebe o edicta hel aio Comebre tease “ale Wallet calla "a tabsbe oat 5! oi iople pl 5000 ohms 
Total Harmonic Distortion (Approx.) .............0e eee eee eeee 10 per cent 
Maximum-sienaluleower (Output 820001 SO Ea II, owe ce ce cece e- 4.2 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cirecuit Resistance: 

ME MAXEG-DIAS) ODECYTAGION 42.6 Fic. Pehle os» 6 is ueue eneabnniehio iartekeanaiar ate) @s 0.25 megohm 

HararCUCHOGE-DIES OPETALLON, ee. «sone o:2 ce oie des wae omic a a she be Viet 0.5 megohm 


Beam Power Unit as Gated-Beam Discriminator 
MAXIMUM RATINGS (Design-Maximum Values) 


PIAL MOOV EN OILAL OE) oi Mh std oe 6 ne ose er no eels «Sa eels wt ts 330 volts 
Grid-No.2 (Accelerator-Grid) Voltage ............ ccc eee eee ees 110 volts 
Peaksmbositive ,Grid-No.1 Voltage ........-.essee scar anne ec useeen 60 volts 
Averaceswatnodes Currents 3/282) .1.52) GON CIO... Ue Eee PS. ee 13 mA 


SHARP-CUTOFF 
TWIN PENTODE 6J11 


Duodecar type used as if-amplifier tube in television 
receivers. Outlines section, 8A; requires duodecar 12- 
contact socket. 
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Heater > Voltage (ac/dc) 2..... cee ee ee Mele ole Bie oetiee mes ie 6.3 ~volts 
Heater ;Current gt a. ticks hint cnche teers Micke eee elie ete eee 0.8 ampere 
Heater-Cathode Voltage: 
Peak vac We <7 ie is eel tec aoe ee eee +200 max volts 
A VEYA SCVRV OIC Tes tea tgs rears isons nes ie ae ee 100 max volts 


Direct Interelectrode Capacitances :** 
Unit No. 1: 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 


Grid No.3 of Unit No.2, and Internal Shield .............. 11 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, Grid No.3 
offUnityNo.2;.and einternal Shield (i0...00.. 40) sabe 2.8 pF 


Unit No. 2: 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, Grid No.3 


ofmUnit, No.1, and Internal ShieldSsii2 9.20509... 0. 2. 11 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, Grid No.3 of 

Unit: No.1, and Internal Shield®. 2°). .99%4 7 PP eee. 3.2 pF 
Grid” No: 1" to; Plate’ ‘(Hach (Unit) 12-6 3. ee oe ee 0.04 max pF 
Cathode of Unit No.1 to Cathode of Unit No.2 .............. 0.02 max pF 
Grid No.1 of Unit No.1 to Plate of Unit No.2 .............. 0.003 max pF 
Grid No.1 of Unit No.2 to Plate of Unit No.l .............. 0.003 max pF 


Plate of Unit No.1 to Plate of Unit No.2 .................... 0.03 max pF 
** With external shield connected to cathode. 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Vaiues) 


PISFeeRV Ol tag em ARIA ee loi Se tehdcatienlcticueat Cabuie enh tdar cima ee 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .....................05. 330 . volts 
Grid=NOM2SaVGlia ges yet Ok ern ore betes ec nrg tee ae en ee See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ........... 0 volts 
Rilate- 4D issipationst  « <)-c5ic yucibo lyon chew e ae aoe ge 3.1 watts 
Grid-No.2 Input: 

For grid. No.2 .voltazesup:to) 165-voltsas,..5.2205.5. 2.20 0.65 watt 

For grid No.2 voltages between 165 and 300 volts ............ See curve page 98 
CHARACTERISTICS 
Pilate iSuappliys “WOltawe. oo oycccesichonsnsscnenct choicest wacouce deh enero) 125 volts 
GrideiNo.3. (Suppressor : Grid) - occsice soc. concscoe save tore-eicvarapaioceioraroneters Connected to cathode at socket 
GQEIdE NOs 2g OTR 6 sak ost Mov sey tech sayencd chs gokcvec oy mete BO ee 125 volts 
Cathode-Bias © Resistorin c... . ..ocs bs ais hs a a RO Ee Fee. 56 ohms 
BlatesResistances (Approx) ais a ne eee 0.2 megohm 
Aransconductancey (ess, ae STS TRE ne Nee,” CE 13000 umhos 
Pilate: Currentad as Sede eee aes ee OST a ee 11 mA 
Grid-No: 3a Current.) picnic eee ee ae Oe ee hn ee ee eee 3.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA ........ —3 volts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, for cathode-bias operation ........ 0.25 megohm 

6JB6 Refer to chart at end of section. 


6JB6A BEAM POWER TUBE 


12JB6A, 17JB6A 
Novar types used as high-efficiency horizontal-deflec- 
tion amplifiers in television receivers. Outlines section, 
32A; requires novar 9-contact socket. Types 12JB6A 
and 17JB6A are identical with type 6JB6A except for 
heater ratings. , 9QL 


6JB6A 12JB6A 17JB6A 


Heater Voltage, (ac/de).. .. .,.2... . eaeeet Pees 6.3 12.6 16.8 volts 
HeatersCurrent 7. oo. ee re en V2 0.6 0.45 amperes 
Heater Warm-up Time (Average) .......... — 11 11 seconds 
Heater-Cathode Voltage: 
Peake valiies dels Wine aes eek een tn) en Ree +200 max +200 max +200max volts 
Average svalueins, anit lane ee. Bae 100 max 100 max 100 max — volts 
Direct Interelectrode Capacitances (Approx.) : 
Grid Noultiio' *Piate™ se? | SESE | AAA en Oe ee 0.2 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 15 pF 
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Class A, Amplifier 
Triode Pentode 


CHARACTERISTICS Connection4 Connection 

VAL OMEWOLGHT Cte. fe ..te chs oiehs susveusls Woiessleeys & oe ores 150 60 150 volts 
Grid No.3 (Suppressor Grid) ............... Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage ............ — 150 150 volts 
Grid-No.1 (Control-Grid) Voltage ............ —22.5 0 —22.5 volts 
Mu-Factor, Grid No.2 to Grid No.l ........ 4.4 a — 

Plate Resistance (Approx.) .............++: — — 15000 ohms 
"PYANSCONGUCTANCE 9. oe ons 68s oo wine wi pseieiate aul — — 17100 pmhos 
PTA TOM OUCH nc. 5 cic ccucte ge 5i6 0 6 sons wing a alone see — 3908 710 mA 
IPTG OPOCULTONG, cic 5 eess cere bowie biol senis age siege —— 328 pail mA 
Grid-No.1 Voltage for plate current of 1 mA _— — —A42 volts 


4 Grid No.2 connected to plate. 


= This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


WG@rmpiate supply’ Voltage oo... ws eee se ce ns eects we ce tmeee oe 770 volts 
Peak Positive-Pulse Plate Voltage# ............ cc eee e cece e eres 6500 volts 
Peak Negative-Pulse Plate Voltage ..............:. eee ee sete eee 1500 volts 
Ot Grid Nose Oltage tind re oes nes cictelelene slatsleleyo see see sss seh e+ 70 volts 
WGMEGHICI NG o eVOILAL CH A nick..w cicanc cele Dmumisacwe ce se cde See eee 220 volts 
DC Grid-No.1 Voltage ............. Po Ra Ra te Pde SOS ie CORRES ARAN —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ...............-+5+eeees 330 volts 
Peak Cathode Current ............ 2 garde ew Hg i: tae LA ESE RO EAE oe 550 mA 
WMH OS  CATNOGEIOUTTENE 2505... oo 5 6 os ecccereneiaisveleiey arene inraces eyeteianovenenene & 175 mA 
TE OMPOIASID ATION 6-5 «55 Se ws Sidhe 3G sveilowonsie abe yoreyerevanskoierepenousiedeyeserolene 17.5 watts 
rie NG? DUCE 5 oo. pee Hee wim Gee 2 Sie isha a ion fis. +) quay misgreremeew aon Sieve 3.5 watts 
Bulb Temperature (At hottest point) .............0.0 eee eee eeee 240 °C 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance, for grid-resistor-bias operation .... 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+ For horizontal-deflection service, a positive voltage may be applied to grid No.3 to minimize 
“snivets” interference in both vhf and uhf television receivers. A typical value is 30 volts. 
eA bias resistor or other means is required to protect the tube in absence of excitation. 


TYPE 6UB6A 

GRID No. 3 CONNECTED TO 
450L.__CATHODE AT SOCKET. 

GRID -No. 2 VOLTS =150 


PLATE MILLIAMPERES (Tp) 
Fs) 
o 


GRID-No.2 (Ice) 
MILLIAMPERES 


oO 40 80 120 160 200 240 
PLATE VOLTS 92CS-II835T! 


6JC6 


SHARP-CUTOFF PENTODE 
6JC6A 


3IC6A, 43C6, 4IC6A 
Miniature type with frame grid used in if-amplifier 


stages of color and black-and-white television receivers 
utilizing intermediate frequencies in the order of 40 
MHz. Outlines section, 6B; requires miniature 9-con- 
tact socket. Type 4JC6 is identical with type 6JC6 
except for heater ratings. Types 3JC6A and 4JC6A are 
, identical with type 6JC6A except for heater ratings. 
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4JC6 6JC6 
3IC6A 43JC6A 6IC6A 
Heater Voltage (ac/dc) .................-. 3.5 4.5 6.3 volts 
Heatera:Currentoe on en a Ok 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Average) .......... ide 11 — seconds 
Heater-Cathode Voltage: : 
Peake Vale wee. ary ceten sara ee eee £200 max +200 max +200max volts 
Average! valuetitintG;. Saeki: Bs oe. 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: 6JC6 6JC6A 
Grid* No.l toePlates Vite, Meee 2) Soa oer en 0.019 max 0.019 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid 
No.3; andy Internal Shield . 4.2.6.0 0.5200... 2: 8.2 8.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and Internal, Shield): 2038)... es eee 3 3 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate. Voltage) J. A ne. ae Rie ae Ee eee 330 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value 0 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ 330 330 volts 
Grid-No.2 Voltage ooo, Fe eee See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 volts 
Plate. Dissipatiotinen:, «iiiec oceail sink ced ce le 2.5 3.1 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts .......... 0.6 0.7 watt 
For grid-No.2 voltages between 165 and 330 volts See curve page 98 
CHARACTERISTICS 
Plate Supply, \VoRagze soos. iccsnecesacsedeevcvorsatanstivous ouitee hoe 125 125 volts 
Ger INOS en og RUIN) eR nt td ties ee a OR at Ge lie os Connected to cathode at socket 
Grid-No:2 Supply) Voltage <)..<:ccsoseu. cnivees estietsdseasr kemevenence 125 25 vol 
@athode-Bias se Resistor: i: sss 90k 56 56 ohms 
Plate Resistances.AA pprox.) its, acanittjstradans hecd clan 0.18 0.18 megohm 
Dfansconductanctes 1) soas. hieondees Las i ae ee 15000 16000 umhos 
Pete [CH PPO Gia a on ise hie ict LEE LBL eae 14 mA 
Grid-No:2 4 Currenty eae ee ob ee oh ev ata 3.2 3.4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
LOOM Al ae SE OUR he Reet os, Tl eee tk Re, o —3 —3 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: : 
For fixed-bias operation 2... 5s.0.0.s26:ce0l let 0.25 0.25 megohm 
For cathode-bias operation ..................... 1 1 megohm 


GRID No.3 CONNECTED TO 
CATHODE AT SOCKET. 
GRID -No.2 VOLTS = 125 


b) OR GRID- 
MILLIAMPERES 
bh 
(eo) 


PLATE (I 
No. 2(Ic¢o) 
n 
° 


fe) 40 80 120 160 200 240 
PLATE VOLTS 92CM-II948T 


MEDIUM-MU TRIODE— 
6JC8 SHARP-CUTOFF PENTODE 


Miniature type used as combined vhf oscillator and 
mixer tube in television receivers. Outlines section, 
6B; requires miniature 9-contact socket. Heater: volts 
(ac/dc), 6.3; amperes, 0.45; warm-up time (average), 
11 seconds; maximum heater-cathode volts, +200 peak, 
100 average. 


a 
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Class A: Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Paar MSE OG RO Toys oleve ss cireiti g's «che ei chansons ol vie © 0's, 0.9 ens 275 275 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 275 volts 
Reine SENN O Oe ei icrdic so vials > © a's 3610) oes be lea) e's 6 08 0/6 See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Sera URL ALIENS TN Bg Sk 666 ne. ey nas eon sg 2145) .2y Wh epmiiohes, Siapsasne'epe* 5 arf 2.3 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 137.5 volts ........ -— 0.45 watt 

For grid-No.2 voltages between 137.5 and 275 volts See curve page 98 
CHARACTERISTICS 
NEES re A Aico akcn, ace sais isipiit eke, one, 010.8 odes eyesore 125 100 125 volts 
APATIEINO CMEVOILS BE ode cc wk cle aig cimesilee «08! sig Soe o's — 70 125 volts 
GrideNget Voltage, Hill iu. Fees «5 ee oe Re ene —l 0 —l volt 
TAIAPHRCATION ACCOR, | tors... slalclete ff <eahsilole oleic sicnatie ie suein 40 — — 
Pilate Wesistance, (CA DDTOX.)) i a6 a.s e000 srmdesessnsusiyscesoue on * 6000 — 300000 ohms 
PER FIM CISTACHR CENA CO ie Es, oie is, Go 0.6. dro. o os) eho sseyale Bus sie oi paraiee 6500 5700 5500 umhos 
PigtemmOoarreny i... so asc ce ee Pg Seanad cic 12 => 9 mA 
Crate ie PLY ALON dai ct ne ne aie ne Se Peer Rar ahaa ae eee cae —_ ~ 2:2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

PASO TUN, 30. SU inh ee telat oe Ran AI GRR les nara AMET Pen —T — 6.5 volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation ...................2e008 — 0.1 megohm 
For cathode-bias operation .................2-.- _— 0.5 megohm 
er eee SHARP-CUTOFF PENTODE 6JD6 

33D6, 43JD6 


SX 

4 
vO 
aed 


P Miniature type used as if-amplifier tube in color and 
black-and-white television receivers utilizing an inter- 
mediate frequency in the order of 40 MHz. Outlines sec- 
tion, 6B; requires miniature 9-contact socket. Types 


K 63,1S 3JD6 and 4JD6 are identical with type 6JD6 except for 
9PM heater ratings. 
33 D6 4JD6 63 D6 
Heater’ Voltazve 3(ac/dC) ©. i8 Miwec 6 cn nec cmsie cele 3.5 4.5 6.3 volts 
Flentere Current 45 ih. 5 coon os MR ei a Soe Gahaie 4 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Average) .......... 11 11 — seconds 
Heater-Cathode Voltage: . 
eetice Vex ike tartare raintriics rece ee o's exe teveh rene +200 max +200 max +200max volts 
INS de PPL eae es hs ae ence ee 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances : 
AeerT IO SE TALOW CIACE. Fis ths ct citat a) clk Sento tittsiel wiaua aol ar ela ees at etal: © 0.019 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
NEN EUR EE Le STA LOL ody fu ick cicicw, whic. = Ba roth hike: shone BSG ons dllalle, » Rita palis. a glee ate 8.2 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
ater Shield 6 2. Pi 0e sere Sere ee a es Ss oS axa ale jels 3 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Tethers Tea he | ke ea Ue be ee es a ene ee 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............ 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ................eeeeeees 330 volts 
rao CO GSI LA Ot”! 850 alee sale Ras Sees ene Ta eee ee ysis See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
GM EVIBETOALION OSs oon. ais vod ate, ote coe wie fousacusre lave ape auauanale lsreyone ond aye 8 3.8 Sh 2.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165. volts .............eeeeeeeee 0.6 watt 

For grid-No.2 voltages between 165 and 330 volts ............ See curve page 98 
CHARACTERISTICS 
Plate sSupply Voltage =. ois. ei cea ides ce cee cee cle eee ecedes 125 volts 
NUP OIEAO Oc ig ss ccoiecsa.e ares ¥ieie > «si ehBiehBRie Brews, Sette oles, ohne «| atakews! « 0 volts 
Cream ery «VOILEZE 2. os eb ve ek wer cs ose eons seo w miei we 125 volts 
Meer SIO DIY 1) VOLTALE: ooo ce cok cays oe co oe cle wie tec eens to ae se 0 volts 
Cnthodeorigd ) FeAIBLOM oon. Sti eie orate od tbo ely a lede sles ldibis oles ole. 16's 56 ohms 
Plate Fesietance (Approx.) o.oo wicincics vn pie cence cas anew ensue sae 160000 ohms 
IN CORIOTIOTER ICO) 8M wc a ccc tt es sc ccecceas ocean vewese sic sos aiis 14000 pmhos 
ere es EIN gic oeecaic hs icvalicviovchelishetlesotetohote iareie sel avira eetel hofetiavel anatevaha ts abeital els 15 mA 
Mea a MR PPR ENT Ee ooh isics tinvishonsustedstciovvistelletietansnaneiis (elehskeletonste reves impeleiarere,'s 4 mA 
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MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For, fixed-bias, operationse: i..05 cca sk teins Fake Re ate 0.25 megohm 
For cathode-bias operation 1 megohm 


TYPE 6JD6 

GRID No.3 CONNECTED TO CATHODE 
AT SOCKET. 

GRID-No. 2 VOLTS =125 


PLATE (Ip) OR GRID-No. 2 (Icp) 
MILLIAMPERES 


0 50 100 150 200 250 


6JE6 Refer to chart at end of section. 
6JE6A BEAM POWER TUBE 
24JE6A 


Novar type used as horizontal-deflection amplifier in 
color television receivers. Outlines section, 32B; re- 
quires novar 9-contact socket. Type 24JE6A is identi- 
cal to type 6JE6A except for heater ratings. 


6JE6A 

Heater Voltage (ac/dce)% d.2...55) Cine ee 2 Doccens 6.3 24 volts 
Heater Current... s..tue (OR ee eee 2.5 0.6 amperes 
Heater Warm-up Timer is: ...0 63.82 3. cds hades — 11 seconds 
Heater-Cathode Voltage: 

Peakguyaliet . 2s: | Malet. BRP 6 es do cE we +200 max +200 max volts 

Average valuexGeenek: ... RRR PEE 3... Joie etre 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

Grid Novy tee Biate.: 78a) hee ci i ic ued a 0.56 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 22 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 11 pF 

Class A, Amplifier 
Triode Pentode 
CHARACTERISTICS Connection“ Connection 
Plate’ Voltage i220. 0.4665 baie dok waked. Geet 125 70 3175 volts 
Grid No.3 (Suppressor Grid) ...................... Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage .................. — 125 125 volts 
Grid-No.1 (Control-Grid) Voltage .................. —25 0 —25 volts 
Amplification Lhactor siicon sok ee eee 3 — — 
Plate Resistance (Approx.) ......6.6c0 0% sebelese ee — — — ohms 
JTransconductances \:)) c.bon ci. oes ke es — — — ypmhos 
Plate’: Current 29 jcc nesutinge aes A Rte a eae — 6007 130 mA 
Grid-No.2) Currete. is oak on es ae — 367 2.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
200 GN: I POORER BO ee eo Rae tae it en NN ep USER Ye 9 —_— — —54 volts 


{ This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


“Grid No.2 connected to plate. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DC: Plate: Supple Voltage oi eine. cet ee in eo ee a 990 volts 
Peak Positive-Pulse Plate Voltage# ..........ccccccceccccccces 7500 volts 
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eae Nevative-eulse Plate - Voltage 2... .ccccccc ness cosncerneees 1100 volts 
RMS INGcS TV OLUAZ OO” Co udnts cscs chee ewes Gad weead cme ange oe ses eas 75 volts 
CMG IS INOCCT TV OLCAZO oe celhc ccane orers lane 06 ores) UA pushin, e/a) oh SUR Wf 4-0: au eh Syahio tse 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage ...................2 0000s 330 volts 
EPCOT EMO UIEECHG. 5. 5 SIE oc oso incccese.t aso Oey oud SDE se owe dhe ree oom 1200 mA 
VET AVe OAtNOOeeOUTVENE 8, oes tee dane gees PAN RAEN Ae A 350 mA 
RE RVC SING MLTR TURE or aes co oko holcln 3 8 ow cas Mike ater To See Me acter on lle 5 watts 
Plate I SSRSRCION MM 5 .c8 oes. WN os ons bo sng hetele ate cai darsl actin Macarena ge re 30 watts 
Bulb Temperature (At hottest point) ............... 2c eee ee eee 250 °C 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For grid-resistor-bias operation® ..............2ee ccc eee eeee 0.47 megohm 
For plate-pulsed operation (horizontal-deflection circuits only) 10 megohms 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
¢ In this service, a positive voltage may be applied to grid No.3 to minimize ‘‘snivets” inter- 
ference; a typical value for this voltage is 30 volts. 
# A bias resistor or other means is required to protect the tube in absence of excitation. 


TYPE 6JE6A 

GRID No.3 CONNECTED TO 
CATHODE AT SOCKET. 

GRID—No.! VOLTS=0O 


TYPE 6JE6A 
GRID No.3 CONNECTED TO 

CATHODE AT SOCKET. 
GRID—No.2 VOLTS=125 


PLATE (Ip) OR GRID-No.2 (Ico) 
MILLIAMPERES 
MILLIAMPERES 


PLATE (Ip) OR GRID-No.2 (I¢p) 


0 00 200 300 400 500 


PLATE MOTT oes aiesOT PLATE VOLTS 92CS-1188iT 
Refer to type 6LQ6. 6JE6B 
HIGH-MU TRIODE— 6JE8 
SHARP-CUTOFF PENTODE 
) 11JE8 
Miniature type used in television receiver applications. 
The triode unit is used as a voltage amplifier or sync 
separator, and the pentode unit as a video amplifier. 
Outlines section, 6E; requires miniature 9-contact 
socket. Type 11JE8 is identical with type 6JE8 except 
| 9DX for heater ratings. 
| 6JE8 11JE8 
Heater Voltage (ac/dc) ..........scccccnccesccsees 6.3 10.9 volts 
ET SATerMO ULren teria iis < os ll a lise Ee cuseodedle  Gusnedebe coneifep sede G 0.78 0.45 ampere 
Heater Warm-up Time (Average) ................ — ik seconds 
_ Heater-Cathode Voltage: 
| MCMC IUCN er soatieeyee © ci eisies ss. dlers + « s eteeepaerete +200 max +200 max volts 
TN Sic fe ctcne tee pas Five arn, a, 5.5,'0 ete 100 max 100 max volts 
: Class A, Amplifier 
_ MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Ee eee ae naa 300 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... _ 330 volts 
| GIA OID VOILA DON 12 Eoin. e oo ce occa are. s ei eieneleeaeisieeis — See curve page 98 
Grid-No.1 (Control-Grid) Voltage Positive-bias value 0 0 volts 
| ete MmPISSIDACIONES 6 5 5 6.6) dierécers, secsveiercyeyvdyeierersieinedseej signee 1 5 watts 
Grid-No.2 Input: 
For plate voltages up to 165 volts .............. — 1.5* watts 
For plate voltages between 165 and 330 volts .. — See curve page 98 
CHARACTERISTICS 
ee a ais wah lo sal ol’ egersancepsi budedavllennssacyendurie 200 60 250 volts 
ATOPIC CAL © one cca ne csin 6 sc cuend sucus in Slausie oud sjecstsis one — 170 170 volts 


TAPP TIRY OWLBRE soc oc. cis. trees cicitice aveies. nee ae sels res —2 0 — volts 
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Cathode-Bias Resistor ................cccceeceeccce — oe 82 ohms 
Amplification ji Nactor, peidcisccs co occ so nen 70 — — 
Plate Resistance (Approx.) ........-ccccccccscceees _— — 0.14 megohm 
FLTANSCONGUCCANCEM is eWeek tet oe are Cente Sots woiod 4200 — 12000 p»mhos 
Plate Current "Gein. os aioe or ae ee oe 4.5 48s 22 mA. 
Grid-No:2)Currenty 2) segue oe ee en — 128 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

OATS Oe, ocak nas aetna 5 —- —10 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 

For fixed-bias operation ...............eeccee. 0.5 0.25 megohm 

For cathode-bias operation .................... 1 1 megohm 


* Grid-No.2 input may reach 2 watts for plate-dissipation values of 4 watts or less. 
= This value may be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not pre exceeded. 


6JF6 BEAM POWER TUBE 


223F6 
Novar type used as horizontal-deflection amplifier in 
black-and-white television receivers. Outlines section, 
18A; requires novar 9-contact socket. Type 22JF6 is 


identical with type 6JF6 except for heater ratings. 9QL 
6JF6 225F6 

Heater” Voltawep(ae/dey jcc. .5 ak oe bine Seca cl dae 6.3 22 volts 
Heater +Current: ft ot 0 9 ue ONO sic cite ode 1.6 0.45 amperes 
Heater Warm-up Time (Average) ................ — 11 seconds 
Heater-Cathode Voltage: 

PeakijAvalue? ie) hie Le ASR ee +200 max +200 max volts 

Average ovalie: (i ccor sibs) coats ane ae aes 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

Grid ¢Noil sto: Plate \2R Ra. Sa Ae ee SI oe ae ae 1.2 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 22 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 9 pF 

Class A, Amplifier 
Triode® 

CHARACTERISTICS Connection Pentode Connection 
Plate Voltage oes ditee cie e  ee 125 — 50 130 volts 
Peak Positive-Pulse Plate Voltage# .. — 6500 — — volts 
Grid No.3 (Suppressor Grid) ........ Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage .... _ 125 125 125 volts 
Grid-No.1 (Control-Grid) Voltage .. —20 — 0 —20 volts 
Triode Amplification Factor ......... 4.1 — oo a 
Plate Resistance (Approx.) .......... — — os 12000 ohms 
Transconductance ..................- —_ — — 10000 umhos 
Plate): Currenti ow jn 3 Se eee ee ee — — 525F 80 
Grid-No:24.Currentioe nee ee oe — — 327 2.5 mA 
Grid-No.1 Voltage for plate current 

Of Wan Ay Stee 5 oily MU eee alae _— —125 —_ —40 volts 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


pCYPiate’ Supply Voltage ee.) tee so aeie rete tale ae ae eee 770 volts 
Peak Positive-Pulse Plate Voltawefiaeiticued. ode sencdih.s sss cts. 6500 volts 
Peak Negative-Pulse Plate Voltage ................. 0c ceccueeeee 1500 volts 
DG’ Grid-Noi3’ #Voltage® Wirt ees nc A el TI ea es 100 volts 
DG Grid-No.27 Véltage Ora. - Sal | SiGe, PRT Re ko ke de ces 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage .....................24. 330 volts 
Peak -Cathodiali reenter oe ele aa ert be hah as ee 950 mA 
Average .Cathode) Current (8. ..cc00 2. oe ee ee. ee 275 mA 
Grit-No.2 Inputy orion inte ote ee eR ee ner na Cee 3.5 watts 
Plate’ Dissipation Pires. SoG osc ia ia es  ieinind cee ee 17 watts 
Bulb Temeprature (At hottest point) .......................... 240 °C 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For | grid-resistor-bias)* ope tation $0.6 IG, ies ch ce ck eracc sei vsttheval cans 0.47 (a -megohm 
For plate-pulsed operation 
(horizontal-deflection circuits only) ....................2. 10 megohms 


: 


a 
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# Grid-No.2 connected to plate at socket. 

+ This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 

# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
*In this service, a positive value may be applied to grid No.3 to minimize “snivets” inter- 
ference; a typical value for this voltage is 50 volts. 

{A bias resistor or other means is required to protect the tube in absence of excitation. 


TYPE 6JF6 GRID-No.! VOLTS=0 


TYPE 6JF6 


GRID No. 3 CONNECTED TO “A GRID. No. 3 
a CATHODE AT SOCKET. loon loool- «AT: SOCKET. 
ee oH (7p) 
a 7) od 
Ww uw ul 
ow 800 80 = oO 
uJ J Ss 
a a. a 
2 = 5 
3 a = 
= = w 
400 40 E 
Ww ; < 
q $ J 
a) - a 
a’ 200 20 4 
va 
0 © 
oO 00 200 300 400 500 fe) 100 200 300 400 500 
PLATE VOLTS 92CS-11927T2 PLATE VOLTS 92CS-I1923T2 
Refer to chart at end of section. 6JG6 


6JG6A 


BEAM POWER TUBE 173G6A, 223G6A 


Novar type used as horizontal-deflection amplifier in 
low-B-+-, black-and-white television receivers. Outlines 
section, 31B; requires novar 9-contact socket. For 
curves of average plate characteristics, refer to type 
6JF6. Types 17JG6A and 22JG6A are identical with 


9QU type 6JG6A except for heater ratings. 
6IG6A 17JG6A 22JG6A 

Heater Voltage (ac/dc) .................-6- 6.3 16.8 22 volts 
RICRTOrAGUTTONG Sec caus bos Bw. ose Dee ches 1.6 0.6 0.45 amperes 
Heater Warm-up Time (Average) .......... _— 11 i seconds 
Heater-Cathode Voltage: 

TEPSTIR, ODEs | Regen ae aae earner ees ae +200 max +200 max +200 max volts 

Bre Tee CUN AITO ME a hehis. coco, 8 (oho. o.'0 9, 8S osw. 4880) p01 wie 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: 

Lap TUO TIME TIOE LALE aide re cr ence le aincs ciety ols oie wremere Fh otelesels ot eye te 0.7 pr 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No. 3 .... 22 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 9 pF 

Class A, Amplifier 
Triode® Pentode 

CHARACTERISTICS Connection Connection 
inorba, MYA DR oe Re es a EAE 125 50 130 volts 
Grid No.3 (Suppressor Grid) ........... ates Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage ........... —— 125 125 volts 
Grid-No.1 (Control-Grid) Voltage .......... —20 0 —20 volts 
TASAMMRCALION WACCOP  . ous wi c eens euwiier 4.1 — — 
Plate Resistance (Approx.) ...............+- —_ — 12000 ohms 
pare CTSA CA TRC EB 050, 02) =. xi ja iis sie oe wiistehe wie setebesao le — — 10000 pmhos 
Sema an NS MNS PEPSTATIN 825 co's Saacesjauss co in: ta0nc tm cede pots ww ina polbone ps —_— 525¢ 80 mA 
MATIC eI COUTLOIUL «6. < cn b bAalalstiadial ene joel aie Yow lela _— 32° 2.5 mA 
Grid-No.1 Voltage (Approx.), 

for plate current of 1 mA .............. _ — —40 volts 


= With grid No.2 connected to plate at socket. 


e This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 
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Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DC’ Plate sSupply’) Voltage? .5:4.. 900 ee Ha, PS, SR, Se, Be 770 
Peak Positive-Pulse Plate Voltage# ............ 00.0. ccc cece ccee 6500 
Peak -Negative-Pulse Plate Voltage ........: 06.200. ..20 ces ceeeuk 1500 
DGra Grid=No.3" | -Voltaget 80 Sccanss tte onc pn one Oe 75 
DOmGrid-«No:2 ec Voltag ers reyes. wo vons vss! ow Fe oh > cle aweh wea Gwepeneuewabwenons 220 
DC Grid-No.1 Voltage, Negative-bias value ....................22. —55 
Peak Negative-Pulse Grid-No.1 Voltage ......................000- 330 
Peak~-Cathode* Current 92 ee 2). SNS, oo ee eee 950 
Average 7 Cathode’ Currentin ?. osicihicc sneha estas beeen 275 
Plates Dissipation fis ecco adie ce: a te eee eee 17 
Grid=Nos2 ce Ip teee see sesiec susan atoentsrstearss es ee sas ccige ds eR asi stncaisas eonccot cote 3.5 
Bulb Temperature (At hottest point) ............. 0... 0. cece eee 240 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance, for grid-No.1-resistor-bias operation 2:2 


volts 
volts 
volts 
volts 
volts 
volts 
volts 
mA 
mA 
watts 
watts 
°C 


megohms 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


*In a horizontal-deflection-amplifier service, a positive voltage (typical value, 30 volts) may 
be applied to grid No.3 to reduce “snivets’’ interference, which may occur in both vhf and 


uhf television receivers. 


{ A bias resistor or other means is required to protect the tube in absence of excitation. 


6JH6 SEMIREMOTE-CUTOFF : : 
nae PENTODE @Q_@) 
Miniature type used in the gain-controlled picture if- " q fe)c2 
amplifier stages of color and black-and-white television be 4 
receivers. Outlines section, 5C; requires miniature 7- AO OF 
contact socket. For curves of average plate characteris- @ 1S 
tics, refer to type 6BZ6. Type 4JH6 is identical with Gi 
type 6JH6 except for heater ratings. 7CM 
4JH6 6JH6 
HeaterwArrangement st. ofc ert tel. eee ie tae as Series Parallel 
Heater. Voltages (8C/,.dC) ins anced ae a a ee 4.2 6.3 volts 
Heater™ Current Seren. oS ee ee eee ae 0.45 0.3 ampere 
Heater ;Warm-up Timea 8 2 eee es. eee 11 — seconds 
Heater-Cathode Voltage: 
ReakMevaluchs ter tre ce en ee ee ee ae +200 max +200 max volts 
Average. value) .AeOrr aie nee sea. See Le 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded# 
Grid. Na: tito Riatevere. 5 ere ok ss mews 0.025 max 0.015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield .............. q % pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
anditAnternalmShield” %. 400 nese ier eee 2 3 pF 
* With external shield. connected to cathode. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate. Voltage u2.). o.. 5 ogden Oo es RL oe ee, eee 300 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............ 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ......................4.. 300 volts 
Grid-No:2 Voltage GyorteWi ii. koi Meee hasceles ayn tek wow 6 Ae leo oo Seas See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts ...................00. 0.55 watt 
For grid-No.2 voltages between 150 and 300 volts ............ See curve page 98 
CHARACTERISTICS 
Pilates) Supply) Valtage aunt on, «Me tae « ass inns sauce Se ea ice es 125 volts 
GEIR IN G8 ie Shee le: oc ss aad eiearel xy dee tne ade eee Connected to cathode at socket 
Grid-No.2¥ SupplywiVioltawe 0 i6 oe belo on Shake ee ene ee 125 volts 
Cathode-Biagy Resistor Sep 5 6 sish coin es, osteoma cise mics, lachiiwtec oad 56 ohms 
Plate Resistance SA pprox.) © acces os, ala ca cielletess cates each 0.26 megohm 
Transconductance: (is): bagi... pes Gh oo cw ceca leh bso ee 8000 umhos 
Transconductance Range for grid-No.1 voltage of —4.5 volts and 
cathode-bias resistor of 56 ohms ...............cccececevcece 400-900 umhos 
Plate Current) ooo eons pe isan heed esa ee ee mA 
Grid-No.2©- Current (7 a7).. var coue'! . ©. ROP A). See ee ees 3.6 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 50 umhos —19 volts 
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MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


POEL EMeDIAS ae OPCTACION « 65cciiv: cho norerore eters Larane atehenetexst ete sarcvers ae Shonen ate 0.25 megohm 
For cathode-bias operation ............ 0... cece cece ccc ccees 1 megohm 
H,Ga,!S 
BEAM-DEFLECTION TUBE 6JH8 


Miniature type used in color-demodulator and burst- 
gate circuits in color television receivers. This type 
has two plates and two deflecting electrodes; the con- 
trol grid varies beam deflection. Outlines section, 6E; 
requires miniature 9-contact socket. Pin 5 should be 
connected to cathode at socket. The 6JH8 should be 
so located in the equipment that it is not subjected to stray magnetic fields. 
Heatenmeyioltayerm(ac/AC) WR. Memes. sacs dlevain naver aie sy sveies disbahearenarel ere she 6.3 volts 


EC LOT MEO UE TENCE MNO 8 505. oo HRS ile Lesogas @ oleate dsaualetaver a aio sie ae doous-a w= late 0.3 amperes 
Direct Interelectrode Capacitances: 


Grid No.1 to All Other Electrodes, Except Both Plates ...... 7.5 pF 
Grid No.1 to Deflecting Electrode No.l ..................008- 0.04 max pF 
Grid =Nosb tombetiecting Milectrode No.2 cssaascs conus ness deeb es 0.07 max pF 
Plate No:f tomAll Other~Electrodeés | 4425 6ass00 ROO OR Va. eS 5.0 pF 
Plate No.2 to All Other Electrodes .............. 00... eee eens 5.0 pF 
PiatemNosiacto Plate: No:2> ohh. ck eco we So hie ais oo conte es cmie segs 0.4 pF 
Defiecting Electrode No.1 to All Other Electrodes .......... 4.8 pF 
Deflecting Electrode No.2 to All Other Elecetrodes .......... 4.8 pF 
Deflecting Electrode No. 1 to Deflecting Electrode No.2 ...... 0.38 pF 
Color TV Demodulator 
MAXIMUM RATINGS (Design-Maximum Values) 
Platemvolitaves Gach Plate)! 22). 2.GReeee ie ewe ce saree 330 volts 
Peak Deflecting-Electrode Voltage (Each Electrode) : 
eepere EN OMEU ULUTC td eh age tore cerca. Bakes Ve. NGL SES MORE Te cap S ue Payaoublicr mokeneoee oviekie. ite 165 volts 
HZORILIV GME VALLICN tino Mates Nie Mean RUD MIM ete tele He Deel oeeke ie bas 165 volts 
- Grid-No.3 (Accelerating-Grid) Voltage ...................2 eee eee 330 volts 
_ Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
OeeEE UN CHRIEN RITSTICTS COMI fo, orcas ore a ac 2 shee sansa) DI ahioes Biserecen oto eee co se: Secuamete 33 mA 
miatempissipationmchach Plate) ese s. . fe iss 7 ees . oo Bes we 3 watts 
Seta ING. SY ET RSRR T_2p eRe Rll cal ma ee a EP 1 watt 
MAXIMUM CIRCUIT VALUES 
Grid-No.1 Circuit Resistance: 
Nda@nuetexcd-“pias Operation 9 oe oe ace eee de nee es. 0.1 megohm 
Horeeathode-bDias Operation «20h gs. Co ic ea k,. he Ne abe 8 0.25 megohm 
Class A, Amplifier 
With both plaies connected together and with both 
deflecting electrodes connected to cathode at socket 
CHARACTERISTICS 
Brae Ome Supp Iv. Vv O1LALE: Hs eC RE hs thal ek OMS eee Warp anenee spends 250 volts 
Pinte Ol eouppivipy Oltave 225 ec Meee coe wae See ee acess 250 volts 
MGT cae Nie VO LCS Oise 2 5 5) Wepre lee creeds ade. oe Me tateaie s Serials BUS Gute irate #6 lols 250 volts 
MGaPNGU CHA TASMERICOSISCOL 0. pertge caoy vice) ace etme e ees a's oie ie) of dh o B bral aeet eee 6 220 ohms 
SPA SPONGICLANCE MO hi, .. iee ee ee eee. RRS ale, See ode shots ape pauls 4400 umhos 
Sent ee EEO UY OIG, 9 ok ccs ws ode oo oew tic aca oie is ue 5, wide gy ges ahs Inuo-a) Side wie. o's 14 mA 
Crile sme Urrenture.: coe ee Ore ee ha ee Bact Bee Cathe ap eee 1.5 mA 
Grid-No.1 Voltage (Approx.) for total plate current of 10 wA ... —13 volts 
| DUAL TRIODE 6JK8 


Miniature type used as combined rf-amplifier and 
mixer-oscillator tube in FM tuners. Unit No.1 is used 
as an oscillator-mixer, and unit No.2 is used as an rf 
amplifier. Outlines section, 6B; requires miniature 9- 
SAJ contact socket and may be mounted in any position. 


330 RCA RECEIVING TUBE MANUAL 


Heater Voltage — (ac/de) . Pee Figs ee Serle re er ene 6.3 
Heater MGirrremt. ooo. 5s ise 6 Soares egetolings: <daie cele oaenee diteasin sitabeue we eee aa oe 0.4 
Peak: #@Heater-Cathode . Voltaqwe (oo... oi. ccccc0.0 5.0,610.6.8,0,6,0,640,0,0,0.050.0 0 Gels +100 max 
Direct Interelectrode Capacitances: Unit No.1 Unit No.2 

Grid’ to*FB late? see is os Se ee a oe ee ers 1.4 0.6 

Grid to Cathode, Heater, and Internal Shield . 3 5 

Plate to Cathode, Heater, and Internal Shield .. 1 4 

Heater4:to.. Cathode. 2.9.\06 erctede orc arene ree nars aioe te 2.8 2.8 

Grid of Unit No.1 to Grid of Unit No.2 .................... 0.003 max 

Plateto£ (Wnrt No.1 to! Plate*of2 Unit Nora. oe ee use st ele ore 0.009 max 

Class A, Amplifier 
Unit No.1 Unit No.2 

MAXIMUM RATINGS (Design-Maximum Values) Oscillator RF Amplifier 
Plates “Voltage =!) NRE sees bie ae aster. Wd he oR, See 165 200 
Negative. Grid... Voltawey<:b.. esc Pre a Sete Lh Gate 50 50 
Averace Cathode .OUrrent, bce. code nels ae ech aone 22 22 
Plate’™“Dissipation’ ? 2 Pa Pee oe eee eee arene eres 1 2 
CHARACTERISTICS 
Plate #V.oltagen wait a5 Seite eines serial 100 135 
Grids Voltage Gras FG) dices 2 BiDeIg ats 0 axe be wehaie stomata ovens —l —1.2 
Amplification pHactora, <3)5 is 56 ee wine ie vinwe dele Gilneteieus 55 70 
PlatesResistance.4(Approx:). -— 35 ..o6% «hci tne ne ch ae 8000 5400 
Transtconguctance: pli ncc cao eee nk aia ee eee 6800 13000 
Plate Current: 2.05 662264 6 so eee we, Ce 5.3 10 
Grid Voltage (Approx.) : 

For platezcurrent:‘of 20° WA (odes 4005 c sss alee —A4.4 _ 

For transconductance of 150 wmhos ............ — —5.5 

For transconductance of 1500 wmhos ........... — —2.8 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance, for cathode-bias operation .. 1 1 

6JM6 Refer to chart at end of section. 


6JM6A 


173M6A. BEAM POWER TUBE 


Duodecar types used as horizontal-amplifier tubes in 
color and black-and-white television receivers. Outlines 
section, 16A; requires duodecar 12-contact socket. Type 
17JM6A is identical with type 6JM6A except for heater 
ratings. 


6IM6A 17JM6A 


Heater Voltage: (ac/de)s 2 sp ee es ee 6.3 16.8 
Heater’! Corrente er ee ne eI ee et ele phe 0.45 
Heater Warm-up Time (Average) .................. — 11 
Heater-Cathode Voltage: 

‘Peak :valuetre . (Gare eee Fa el oe: +200 max +200 max 

AVGTAR Cg VAING ci Giie lores te ne eee ae 100 max 100 max 
Direct Interelectrode Capacitances: 

Grid’: Nost<tos, Plate eae: Waris et ae se ee 0.6 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ........ 16 

Plate to Cathode, Heater, Grid No. 2, and Grid No. 8 .......... 7 

Class A, Amplifier 
Triode** 
CHARACTERISTICS Pentode Connection Connection 
Plates Voltage rte i nas eeae eee ee 5000 55 250 150 
Grid-No.3 (Suppressor-Grid) ......... Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage ..... 150 150 150 150 
Grid-No.1 (Control-Grid) Voltage — 0 —22.5 —22.5 
Plate Resistance (Approx.) .......... a — 15000 — 
Transconductance:: «) j. . ssciessd. 225. . — — 7300 a 
Plate’. Current 214 (a. aoe ee — 345* 65 — 
Grid-No.:2"' Current 25 745 0-2 — 30* 1.8 — 
Grid-No.1 Voltage (Approx.) for plate 
current ot!) tA es) gee eo he es —100 —- —42 ooo 

Amplification Factor ................ — — —_ 4.4 


megohm 
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MAXIMUM CIRCUIT VALUE 
ee Cm INGER TG am TVCSISCAMN CE 50 oes) scazenss ot ayerois) onetionst 9 opel o etree) ofarsa? wisel or suey obiel'o)cets 1 megohm 


* This value can be measured by a method utilizing a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


** Grid No.2 tied to plate. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DORE IELCLSUNOIVIEVOILAGE.. GUS... 2a. uae cme nee aenbebsgec es a's 770 volts 
Peak Positive-Pulse Plate Voltage## ............. ccc ec ccc cc cccnes 6500 volts 
Peak. Nerative-Pulse- Plate Voltage. «2... ccecwcccccn scene neeereces 1500 volts 
MAGUMEC GTI INO MLV OIGAQE. oc 5 oie < oie so cs cu Sine Bets aha wlleld slaies « als Gbl ete « 70 volts 
PRO PIGaINO: cE WOUAZO. o... Hobs. cass bose a crumed cine especie ons see0.4 a4 220 volts 
DC Grid-No.1 Voltage, Negative-bias value ...............-2.006: 55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ................0c ce eceees 330 volts 
AverntemontHoded Current) in)... ..... 00. EGS MN ads Gill. statins 175 mA 
RaEsep RMR ped NCVER EE CHES POT Gs focirc fous te ss: 6. oe 8 <.6). ow) Svea! @ Sona wid Gia @ 19) 8. oeelpiavw era 550 mA 
TNE Ng Si daseice. asain! driers <> ieee eines eaeaes ci eee 17.5 watts 
Ree reed ein, MELT eM co Noveacycd cd seit eis ia)> aoc lava Saleleib ls; s 6 bleiw e's 0.0, fore esi. sisis 3.5 watts 
Bulb Temperature (At hottest point) ............... cece cece eee 220 °C 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
## A bias resistor or other meins is required to protect the tube in absence of excitation. 


6JN6 


BEAM POWER TUBE 123N6, 173N6 


Duodecar type used as horizontal-amplifier tube in 
color and black-and-white television receivers. Outlines 
section, 15A; requires duodecar 12-contact socket. This 
type is electrically identical with type 6JM6 except 
that it has a slightly lower grid-No.1-to-plate capaci- 
tance. Types 12JN6 and 17JN6 are identical with type 
6JN6 except for heater ratings. 


6IN6 12JING6 17JN6 


Heatensvoitage (AC/de) ree ee ae ee le es 6.3 12.6 16.8 volts 
TRON ere OL iis Pel 5) Hees 19] Jean ven eee gor ge ae 1.2 0.6 0.45 amperes 
Heater Warm-up Time (Average) ...............- —_— 11 11 seconds 
Direct Interelectrode Capacitances : 
GridiNo-lutoePlate js) Jue meee ae hh eS gehen ete ae. eyiyt 0.34 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ......... 16 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ............ q pF 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 6JNS 


Miniature type used as FM converter and rf amplifier 
in radio receivers. Outlines section, 6B; requires minia- 
ture 9-contact socket. Type 19JN8 is identical with type 


SFA 6JN8 except for heater ratings. 
/ 6IN8 19JN8 

a OUI IBC/ GC) 6 ino is os se ves so ns le She 6.3 18.9 volts 
MPR DET RC USTONLOR PR ©. 05.) c.5 << 3 che BB cis cc ivgceleccens ade 0.45 0.15 ampere 
Heater Warm-up Time (Average) .................. 11 — seconds 
Heater-Cathode Voltage: 

Ese CMU EN ECE MR Mala gh aN si oa ERs alcove: wl deere done gayace aie yeles +200 max +200 max volts 

ISSPEIP LTRS OVINE 9 Sa aR a a eG, Sem are gene 100 max 100 max volts 
Direct Interelectrode Capacitances :* 

Pentode Unit: 
Re RCI Te CO ENO CG IO WR ah pe aves voce v us idveueysveleveuevee Oia’ 0.01 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
rsa RE Bh OS capers swine « A do St. Sera. de 5.5 pF 


Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
Sea ORCL NED, es 2 5. ol 5, teiewvecioans ce caiorr Ao enkake POL & abe ies 3.4 pF 
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Triode Unit: 


Gridtto Platess: (Se see See re ore eee 1.7 pF 
Grid to Cathode, Heater, Pentode Cathode, Grid No.3, 

and ‘InternalShield 9 22222. S% EGR, 2... Fae See 3.2 pF 
Plate to Cathode, Heater, Pentode Cathode, Grid No.3, 

and Internal*Shield ah tics or en er a eres 2.2 pF 


* With external shield connected to cathode of unit under test. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate: Voltage: “814. : mt one bole Oe ae 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 300 volts 
Grid-No:2: (Voltave? ios ae ees, Fae wren — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Platey DisSipatio rere cccecs choot Aare bh meer oh than 2.5 2.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts ........... — 0.55 watt 

For grid-No.2 voltages between 150 and 300 volts — See curve page 98 
CHARACTERISTICS 
Blater Voltages ces ote arc oe Lae ee ene tenors 125 125 volts 
Grid=NO:2%.V Oltages cc sc ee ne a en onan — 125 volts 
Grid-No 1a, Voltagen foie ce ree orion —l1 —1 volt 
AmplificationsF actorés <3, . 2:comies: - bikie bite cas nis 46 -— 
Plate Resistance (Approx.) .........cceeeeeeeeeeees 5400 200000 ohms 
TTANnsScONduUCtANCE. eek ee re cree ce ttle ae arte 8500 7500 pumhos 
Plate (Current yee eee aie ee ere eres eee ee 13.5 12 mA 
Grid=NO:2 2 CUrrent anise RE eo Ce ete —_ 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

10) PARR e Oh ie ee ne ie ere oes —8 —8s volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


Wor fixed-bias operation. 3..m...o spear ee eos PAY2 2:2 megohms 
For cathode-bias operation .................. 4 ray? Page megohms 
6JQ6 BEAM POWER TUBE 
roe” with integral diode 


Miniature type featuring integral diode, internally 
connected to grid No.3, used in feedback-stabilized 
vertical-deflection-amplifier applications in color and 
black-and-white television receivers. Outlines section, 
6G; requires miniature 9-contact socket. Types 12JQ6, 
17JQ6, and 25JQ6 are identical with type 6JQ6 except 
for heater ratings. 


6JQ6 12IQ6 17JQ6 

Heater Voltage (ac/dc) .......... 6.3 12.6 16.8 25.2 volts 
Heater sCurrent) concise ware c cease eee 1.2 0.6 0.45 0.3 amperes 
Heater Warm-up Time (Average) . — 11 11 11 seconds 
Heater-Cathode Voltage: 

Pealetwaluewe npc cect eee +200 max +200 max +200 max +200 max volts 

Average value ............... 100 max 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: 

Grid: No.l” towePldtewenteis, : S45. ee BOAO. Shor eee 0.32 pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 

and.-Diodey Plate’ 272828", SOR ee a ee eee SEE 13 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and “Diode Plate: oc cc ects ee ee oar oie oie ae Se 6 pF 
Class A, Amplifier 

CHARACTERISTICS 
Plategey.oltagec cepstectcs oie oP ees Ss) aonideadgscouserumenetiye 40 140 volts 
Grid-No.3 (Suppressor-Grid) Voltage .............. 0 0 volts 
Grid-No.2 (Screen-Grid) Voltage .................. 120 140 volts 
Grid-No.1 (Control-Grid) Voltage .................. 0 —18 volts 
Triode Amplification Factor® ....................5. oo 6.5 
Plate Resistance (Approx.) ............0.eceeceeees -—— 10500 ohms 
LTANSCOMGUCTANICE Wah.) )) has out bod alae Se Oa ee a ee ele — 4200 umhos 
Plate 'Currenti Gi hot ee ee 150# 85 mA 
Grid-No.2,) Current , . .. : 2asUEot as. ee. 0 a ee 20# 26. mA 
Grid-No.1 Voltage for plate current of 1 mA ...... — —37 volts 


Instantaneous Diode-Plate-to-Cathode Voltage Drop 
for Instantaneous Diode-Plate Current of 2 mA .. — 5 volts 


a 
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Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


CG NES EE TINCT GEO as os ong ce wie. SS sisayferel Bye oe) oi lec 01.0 050.569 Renan ononsh.p SY oh 425 volts 
Peak Positive-Pulse Plate Voltage 

he beolute-Maximum Value) oe. od ioe oe oid se slele eisie's os ieee one aie volts 
DC Grid-No.3 and Diode-Plate Voltage ............... 0c eee eee —150 volts 
ERC ICIS NOS MEVGUERS EC, Bis lee cole ccc lence. Scape’ cond Hloronspard wisnsie © feusatuebmatenysla aes 330 volts 
Peak Negative-Pulse Grid-No.1 Voltage ...........ccceccvcccccces 150 volts 
Averace eCatnode Current Gen 2. Eee. Sei cies ale wheres s a blaRieene 70 mA 
eH CO RENOOGMECOUTTONGI 5 oo. xccieed dissee oo eee. «ap ued Soorenes eben Meee 250 mA 
Average Diode-Plate (and Grid-No.3) Current .................... 1 mA 
STC MED ESET NEL GION Soci ea a cw Ne Boe eases siete: ehito te rarer cifolie! a his sl sta e atavenele 10 watts 
Negrercl INO UE ED SUL Cees) oe ox casas. HUA SE moKomen eo Teninidlievveh Gin we ebus eves akenarea ale ene 2 watts 
Bulb Temperature (At hottest point) ............. ccc cece ee enone 240 Cy 


MAXIMUM CIRCUIT VALUES 


Grid-No.1—Circuit Resistance: 
For grid-No.l-resistor-bias operation .................-.-e08: ee megohms 
For cathode-hias operation ............. cece cece ee eet eee 2.2 megohms 


e wee No.3 and diode plate connected to cathode, and grid-No.2 connected to plate at 
socket. 


# This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


* Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


TYPE 6JQ6 

"J GRID No.l VOLTS=0 
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6JR6 


BEAM POWER TUBE 173R6, 22IR6 


Novar type used for horizontal-deflection amplifier 
service in low B+, black-and-white television receivers. 
Outlines section, 31B; requires novar 9-contact socket. 
Types 17JR6 and 22JR6 are identical with type 6JR6 
except for heater ratings. 


; 6IR6 173R6 22IR6 
Heater Voltage (ac/dc) .................56- 6.3 16.8 22 volts 
WICRTeYVOCUPTONE® So -c5 chic coo es ees Yo he ws oe os on0 1.6 0.6 0.45 amperes 
Heater Warm-up Time (Average) .......... — 11 11 seconds 
Heater-Cathode Voltage: 
LEST) OL Ge er +200 max +200 max +200 max volts 
PVEV EC MEVALUC 6 15 505 ocho, 0, cierto, 4 ¥ seks ayes seuel'es) ® 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
GrIGgmeNOCMeELOUePIBte eh eee re eee eee be othe wid 0.7 pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
morte) Ca TR CRG Se Seat ay cetera te SAINI Cente Oa Cho REM ERERENE CLO ICO AICI 22, pF 


Plate to Cathode, Heater, Grid No.2, 
Paes MASE ACLU Os OHNE ie a te VERN oda Soo ose gau hain esis yeussovSbas. o'segeueh ene Sieve 9 pF 
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Class A, Amplifier 


Triode* 

CHARACTERISTICS Connection Pentode Connection 
Plate: Voltawze a jesevas .:-@hetadaes 6 Steals 125 = 50 130 volts 
Peak Positive-Pulse Plate Voltage# — 6500 — — volts 
Grid No.3 (Suppressor Grid) ...... Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage .. 125 125 125 125 volts 
Grid-No.1 (Control-Grid) Voltage . —20 — 0 —20 volts 
Plate Resistance (Approx.) : _ _— noe 18000 ohms 
Transconductance................ — — — 7000 umhos 
PlategCurrentiin ccs tec irdeiss dee — -— 470f 45 mA 
Grid-No.2) ‘Carremt. o. isc ss cee — —_— 32t 1.5 mA 
Grid-No.1 Voltage for plate 

current, of. Vo imAli 5.) Seis cues ahs — —T5 —_— —32 volts 
Amplification Factor ............ 4.7 — — — 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Ratings) 


PilatemSupply. | Voltage ois ho crc ies ais ee ere REE Ae 770 volts 
Peak Positive-Pulse Plate Voltage# ......................-00 008 6500 volts 
Peak Negative-Pulse Plate Voltage ................. 0... cece eee 1500 volts 
Grid=Noss UC Voltaveel hook, osc reer teeain ee a tee eee 15 volts 
Grid=No:2:AVoltagein & ase baie. Bo ate ord .s entails ois Sree 220 volts 
Grid-No.1 Voltage, Negative-bias value ......................+.-- 55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ....................-.000% 330 volts 
‘Peak: Cathode. Current... cuore eh ciee e erOe  o nee oe ee 950 mA 
Average) ‘Cathode: Current’ ois sc ecce aos ete ere ee ince ces ee oe 275 mA 
Grids NO? GING oo as cia ai ae a a eee er Ee ER, eT 3.5 watts 
Plate, “Dissipation® rrr ae eo ieee 17 watts 
Bulb Temperature (At hottest point) ..................... cece eee 240 °C 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance 


For grid-resistor-bias operation .................cccceeceecace 0.47 megohm 
For plate-pulsed operation (horizontal-deflection 
CITCUIESTRONILY). fog ke 0 eee ers rm oe recta nan 10 megohms 


* Grid No. 2 connected to plate at socket. 
# Pulse duration must not exceed 15% of one horizontal scanning cycle (10 microseconds). 


¢ This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


= In this service, a positive value may be applied to grid No.3 to minimize “snivets” inter- 
ference; a typical value for this voltage is 30 volts. 
e A bias resistor or other means is required to protect the tube in absence of excitation. 


$00) TYPE ae GRID: No.3 CONNECTED TO 
; GRID -No. 
500222 0 ORE CATHODE AE lice CATHODE AT SOCKET. 
fn SOCKET. ar ” GRID-No.! VOLTS 20 
a] GRID-No.2 VOLTS=I25| 4 
10 — 
4 hee geen "SS 
&. < 
i 3 
L Lt a 
$s = 
sos OE 
aah 
3 a 
25% 
Q 
O S ) 100 200 300 400 
(e) 100 200 300 400 500 PLATE VOLTS 92CS-12652T2 


PLATE VOLTS _ 92cs-12653T2 


Grid-No.1 Voltage (Approx.) for plate 


TECHNICAL DATA 


Refer to chart at end of section. 


12FY 


Heater Voltage (ac/dc) 
Heater Current 


Heater Warm-up Time (Average) 


Heater-Cathode Voltage: 
Peak value 
Average value 


Direct Interelectrode Capacitances: 


Grid No.1 to Plate 


Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 


CHARACTERISTICS 
Plate Voltage 
Grid No.3 (Suppressor Grid) 
Grid-No.2 (Screen-Grid) Voltage 
Grid-No.1 (Control-Grid) Voltage 
Plate Resistance (Approx.) 
Transconductance 
Plate Current 
Grid-No.2 Current 


current of 1 mA 


ee 


Sl a wo lediee (aie we 06) 6-.n. a! Ree 


SLs eles) ¢ 98 w Oe 6 se em 


ee 


ed 


ee 
MEP dae ie 9) 5. © seve, hese e a's) @ 


ee 


eee ee ee wee 


Triode Amplification Factor 


aijsve)e. 0° 
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6JS6 


6JS6A 


31JS6A 


in color and black-and-white television receivers. Out- 
lines section, 16B; requires duodecar 12-contact socket. 
Type 31JS6A is identical with type 6JS6A except for 
heater ratings. 


6IS6A 31JS6A 
Se. SAAT RIN eee 6.3 31.5 volts 
“les Sa arena banc “Ata te 2.25 0.45 amperes 
Be Bi NCPR BS WO a — 11 seconds 
Fe ee Raa S ENS 200 max +200 max volts 
CL ONE MAES ery 100 max 100 max volts 
Oe a Oe ree Be Co See 0.7 pF 
Ee aye 24 pF 
a Reade ee 10 pF 
Class A, Amplifier 
Triodet} 
Connection Pentode Connection 
Sees: 125 5000 70 175 volts 
span — Connected to cathode at socket 
125 5000 70 175 volts 
—25 -— 0 —25 volts 
Leet — a — 5600 ohms 
seit a — -- 11300 pumhos 
ares — — 570F 125 mA 
Pete — — 347 4.5 mA 
ieee — —140 — —54 volts 
pots, 3 _— _— _ 


+ This value can be measured by a method involving a recurrent waveform such that the 
‘maximum ratings of the tube will not be exceeded. 


| 


++ Grid No.2 connected to plate. 


13, fo2) 
fo) Oo 
oO (e) 


PLATE (Ip) MILLIAMPERES 
8 
Oo 


PLAT 
TIED TO CATHODE 


200 
PLATE VOLTS 


92CS-I4I7IT 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 


DC Plate Supply Voltage 


ae Oe ge a6 


Peak Positive-Pulse Plate Voltage# 
Peak Negative-Pulse Plate Voltage 


‘MAXIMUM RATINGS (Design-Maximum Values) 


i 


SA gt dT oh Ayo 4 al. 6 (0. SO NE 6 0) 6 FS 6 ee 


oo eee eee eer eee eee eee e eee eons 


volts 
volts 
volts 
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DC: Grid-N6234 Voltage oc «isi eer ee eee ee Ja 70 volts 
DEUGrid=Noc2 RV OITA ie tects eo niote ernie PRT eee ate 190 volts 
Peak Negative-Pulse Grid-No.1 Voltage ......................... 250 volts 
Average. Cathode Current: . 2. sss eee ek bs ae ee. ee 315 mA 
Peak @Gathodé.-Current®s: ooo no 8 re Se ee 1100 mA 
Plate YDissipation st! Heer. SAB s on. cen esalaneie Stet & ore Corps ae eee 28 watts 
Grid=NO.2 Pn puters. oe kbc otaseepaccwsasieye ducmeeng aso ae ee eee 5.5 watts 
Bulb Temperature (At hottest point) .............. 0. cece eee eee: 225 °G 
MAXIMUM CIRCUIT VALUE 

Grid-No;1-Circuite, ResistanCe@wc-s facact. ia gee ie cme ea ee 1 megohm 


# Pulse duration must not exceed 15% of one horizontal scanning cycle (10 microseconds). 
** A bias resistor or other means is required to protect the tube in absence of excitation. 


6JT6 Refer to chart at end of section. 


6JT6A BEAM POWER TUBE 


12JT6A, 173T6A 
Novar types used as horizontal-deflection amplifiers in 
high-efficiency deflection circuits of black-and-white 
television receivers employing wide-angle or high- 9QU 
voltage picture tubes. Outlines section, 31A; requires novar 9-contact socket. 
Types 12JT6A and 17JT6A are identical with type 6JT6A except for heater 
ratings. 


6IT6A 12JT6A 17JT6A 


Heater “Voltavet(ac/de)? sro. 3. ee ee. oo ie ea 6.3 12.6 16.8 volts 
Heater Current teased en se cic oe ie cee a eee 1.2 0.6 0.45 amperes 
Heater Warm-up Time (Average) ............... — 11 11 seconds 
Heater-Cathode Voltage: 

Peaks Value. isnt ont te ene +200 max +200 max +200 max volts 

Averarcesvaltiiemses ? Sere ee 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: 

Grid@No:} to Plate: PEG Pees. Se CR: ee eee 0.26 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 15 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 6.5 pF 

Class A, Amplifier 
Pentode Triode* 

CHARACTERISTICS Connection Connection 
Plate Voltage... 265 os ee ES alates 60 250 150 volts 
Grid No.3 (Suppressor Grid) .................. Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage ............... 150 150 150 volts 
Grid-No.1 (Control-Grid) Voltage .............. 0 —22.5 —22.5 volts 
Triode Amplification Factor ................200- — == 4.4 
Plate’ Resistance’ (Approxi)#@. «..3.<.4.. dato. 7 oe — 15000 nae ohms 
Transconductance Ree se sed es ee — 7100 — umhos 
Plate. Current: +. ree Sree ne RO siisbisioaa js 3908 70 — mA 
Grid=-No:2” ‘Current; tae ectee. . oh cae es ee 328 2.1 — mA 
Grid-No.1 Voltage (Approx.) for plate current of 

a aig «eae nical i a ade ih patie oe SR —_— —A2 —_— volts 


* Grid No.2 connected to plate. 


# This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DC Plate;.Supply/#Voltage® <P ith nc eo nes Cs OSE ee 770 volts 
Peak Positive-Pulse Plate Voltage# ...........c.c cc ceccucucccces 6500 volts 
Peak) “Negative-Pulse: (Plates) Voltage.) «...45 cae ee 1500 volts 
DC: .Grid-No:3 i Voltages?" 72%, Bett ee ser ees ey, fer ee Pae. e 70 volts 
DC: ‘Grid-No.2. Voltage” 2505.0 Fn So cies cho bos oA eee 220 volts 
DC Grid-No.l1 Voltage, Negative-bias value ..................005 55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ....................c000- 330 volts 
Peal Cathode | .Corrent ici coid ics Gikakns cs adlawacadwas Ca ae 550 


a 


TECHNICAL DATA 


Verne mm mem TPent Tee ee bs 6s dc dale csdare ccecace edna wide gure DS dseersee 175 
ee ee eee 17.5 
eRe MNGEMAG CMTE... Aye oak as cove cwunedcaceuatagcbauniawves 3.5 
Bulb Temperature (At hottest point) .....................0 cc eeue 240 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Cireuit Resistance, for grid-resistor-bias operation ...... 1 
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mA 
watts 
watts 
°C 


megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
“A positive voltage may be applied to grid No.3 to reduce interference from “snivets’” which 


may occur in television receivers. A typical value for this voltage is 30 volts. 


+ A bias resistor or other means is required to protect the tube in absence of excitation. 


TYPE 6JT6A 

GRID No.3 CONNECTED TO 
500 CATHODE AT SOCKET. 

GRID-No.2 VOLTS=I50 


> 
fo) 
{e) 


PLATE MILLIAMPERES (Ip) 
3) 
(s) 
GRID-No.2 MILLIAMPERES (Ico) 


PLATE VOLTS 92CS-I2480T 


HIGH-MU TRIODE— 6JT8 


SHARP-CUTOFF PENTODE 


103T8 


Neonoval type with frame-grid pentode unit used in 
color and black-and-white television receivers. The 
triode unit is used as a voltage-amplifier or sync- 
separator tube, and the pentode unit is used as a 
video-amplified tube. Outlines section; 10A, except base 
is small-button miniature 9-pin; requires miniature 9- 
contact socket. Type 10JT8 is identical with type 
6JT8 except for heater ratings. 


| 6JT8 10JT8 
Wcater evaltage™ (ac/dc) 2... tee ee eee 6.3 10.2 volts 
PEI CAVCTMCUIMPEN GEN Oh Me oats oe ess Seis os eee e's 0.725 0.45 ampere 
Heater Warm-up Time (Average .................. — 11 seconds 
Heater-Cathode Voltage: +200 max +200 max volts 
bad OT SSE ae ee ee 100 max 100 max volts 

AVETAY OM VAIUeTs, SOR hg se PE Ae Sate ehh ote 
Class A, Amplifier | 
MAXIMUM RATINGS (Design-Maximum. Values) Triode Unit Pentode Unit 
EM ACCU VOILA OME. oan is ccvie.w way, ees che Shoe vie o.¥e bee eis 330 330 volts 
'Grid-No.2 (Screen-Grid) Supply Voltage .......... — 330 volts 
HGMIG=“INO. 2aVOILESC ok ee cee scearaceevunecens — See curve page 98 
'Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
MRTOTES tc we cc ck nea ce wccee . eee 1 4 watts 
'Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ........ — 1.1 watts 

For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 

UBOIVAEVOILAL OC ne csc ke co eee 250 50 200 volts 

Merce pupply VYOILAge 22... epee ee ewes — 100 100 volts 
a MOLT 2 —2 0 om volts 
‘Cathode-Bias PRCSISLOD Oe oe ce eee cee —- = 82 ohms 
PPT PSTCATION SE ACLOL! hs A sw hale die wd eveeielc sere ote 100 —_ oo 
Plate Resistance (Approx.) .................00e0e- 37000 — 50000 ohms 
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Triode Unit Pentode Unit 


Transconductance® 2. i... ccc c cee ceescs Es aaa eee 2700 — 20000 pumhos 
Plate “Gurrent: ihr :- ea ies oe aes yelping crete 1.5 5Be 17 mA 
Grid-No. 2A Currentiaiiwtd. oA eee oa ke oiteiniorniereta cen liars — 18¢ 3.5 mA 


igre: ° Voltage (Approx.) for plate current of 
Sot pA ee SSE Erle EIS SEEN ONE oe SNA. APA _ — —5 volts 
Grid-No. t Voltage (Approx.) for plate current of 
20 nt An amiga 5. bys tes er eae pirate ape ees —5.3 _ — volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation ....................6- 0.5 0.25 megohm 
For cathode-bias operation .................... 1 1 megohm 


e This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


6JU6 


223U6 BEAM POWER TUBE 


Novar type used as horizontal-deflection amplifier in 4, 
color television receivers. Outlines section, 18A; re- 
quires novar 9-contact socket. Type 22JU6 is identical 
with type 6JU6 except for heater ratings. 


6JU6 22JU6 

Heater: “Voltare:\(ac/deyr tt fen ne rose nei cree cee 6.3 20 volts 
Heaters Current xn es Serie ras oe enol eeiorteetene 1.6 0.45 amperes 
Heater: Warm-up Time so ice cee Be oases eke — 11 seconds 
Heater-Cathode Voltage: 

Peaks VaMe ted fib ccd ec Sa Oe he be eae ee. Sa eee +200 max +200 max volts 

Avergve fyalue ....... MUR ey ae See. See 100 max 100 max volts 
Direct Interelectrode Capacitances: 

GridiNose tote late bee ir Oe eiccels ie teeta Bune tey = unmet oon mneetae 1.2 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 22 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 9 pF 

Class A, Amplifier 
Triodet 

CHARACTERISTICS Connection Pentode Connection 
Plate iVoltage.€)5. :2a Se. SUee 125 — 50 130 volts 
Peak Positive-Pulse Plate Voltage# .. — 6500 — — volts 
Grid No.3 (Suppressor Grid) ........ Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage .... 125 125 125, 125 volts 
Grid-No.1 (Control-Grid) Voltage .... —20 — 0 —20 volts 
Amplification Factor ................ 4.7 — — — 
Plate Resistance (Approx.) .......... —_— —_ — 18000 ohms 
Transconductance .................6-. _ — — 7090 umhos 
Plate’ Current’ soa. tcc is oleie eis ok es _— —_— 4707 45 
Grid-No.2 Current .................. — — 327 1.5 mA 
Grid-No.1 Voltage for plate current 

Of! 2! AS? arerdy opens Bees sols ss — —15 — —32 volts 


Horizontal-Deflection Amplifier 


For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DC Plate sSupplyiiMoltagei? “baie... 4... (eae. TU eee _ 7170 volts 
Peak Positive--Pulse Plate Voltage# ............ccc cece eee eeees 6500 volts 
Peak Negative-Pulse Plate Voltage ............. 0.0.00 e cece eee 1500 volts 
DGC \Grid= Norse Violta we mates reece ene es aleve asielte aie as ecttledist alone 15 volts 
DG.+Grid-No.2. Voltage |... Gedcheene Oat Ee, ee 220 volts 
DC Grid-No.1 Voltage, Negative-bias value ...................+-- 55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ...................00005- 330 volts 
Peale Cathode *Currentecin bosentan, Set. eet cee 950 mA 
Average “Cathode)\Curretit. -«......... evils SR Bits. a! . pone ae 275 mA 
Grid-No:2) iin pintiei <a: . ates ihe cts laces aeioroheceicy Sralke cars aituha a Gael aee anenens 3.5 watts 
Plate xDissipation 884 sitets «thie bles hee aie, cere o oe bree at of ai valerate eras 17 watts 
Bulb Temperature (At hottest point) ........ exert a ely Miod! Holbiatb. 240 °C 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For grid-resistor-bias operation ............ecccceeccecceeeees 0.47 megohm 
For plate-pulsed operation ..............cc cece cece eee eee ees 10 megohms 
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# Pulse duration must not exceed 15% of one horizontal scanning cycle (10 microseconds). 
+ Grid No.2 connected to plate. 


++ This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


= In this service, a positive value may be applied to grid No.3 to minimize ‘‘snivets” inter- 
ference; a typical value for this voltage is 30 volts. 


ss A bias resistor or other means is required to protect the tube in absence of excitation. 


aMe-nose 

-No.3 CONNECTED TO 

CATHODE AT SOCKET. >, TO CATHODE AT -|25 
GRID-No.! VOLTS =O 


ro) 
fo) 


PLATE MILLIAMPERES 
GRID-No.2 MILLIAMPERES (Ic2) 


0 100 200 300 400 60100 200 300 400 500 © 
PLATE VOLTS 92CS-12652T2 PLATE VOLTS  92cs-12653T2 
Refer to chart at end of section. 6JU8 
QUADRUPLE DIODE 6JU8A 


8JU8A 

Miniature type used in phase-detector and noise-im- 
mune color-killer circuits of color television receivers, 
and in bridge-matrixing circuits in FM stereo multiplex 
equipment. Outlines section, 6B; requires miniature 9- 
contact socket. Units 1 and 2 are shielded from units 

9PQ 3 and 4 to minimize coupling between the series- 
connected pairs of diodes. Type 8JU8A is identical with type 6JU6A ex- 
cept for heater ratings. 


6JU8A 8JU8A 
PICATEr OV OILASOMUAC/OC)) soos ceiepseas sees eed ae eile 6.3 8.4 volts 
PACH ORME CUTE TOME oo cis snensranilcs. 2 cook eleleie sl elaieatie os 0.6 0.45 ampere 
RICAGET WV AEINUD. CRIM C ooo conenececeponcmnsmatnaneuaneaasienoneeueus *n8 — 11 seconds 
Peak Heater-Cathode Voltage ..................08- +300 max +300 max volts 


Direct Interelectrode Capacitances (Approx.) : 
Plate of Unit No.1 and Cathode of Unit No.2 to Cathode of 


Winkie JSFSk gkhol peaked 2 Sale eta Mine pees Regn Saree Sms Sraltnrann PFs egret tara 1.8 pF 
Plate of Unit No.1 and Cathode of Unit No.2 to Plate of 
boi. TS e.23. 2 Sap, GS Peer Oe aes AROS Sone SO RONA - PA) pF 
Plate of Unit No.2 to Heater and Internal Shield ............ 0.62 pF 
Plate of Unit No.3 and Cathode of Unit No.4 to Cathode of 
HO anT ENGR eA ce te Ee Waals Mens Basle Geni G. svelsihe ayere cheats ole 1.9 pF 
Plate of Unit No.3 and Cathode of Unit No.4 to Plate of 
ICMPITE . 1S. © > Ba eee gee BESS ant aan (<*> © oe eee ee ieee Oe PALA pF 
Plate of Unit No.4 to Heater and Internal Shield ............ 0.94 pF 
Cathode of Unit No.1 to Heater and Internal Shield ......... 1.8 pF 
Cathode of Unit No.3 to Heater and Internal Shield .......... 1.9 pF 
MAXIMUM RATINGS (Design-Center Values, Each Diode Unit) 
Pegkeinverse be late: Voltage & 25 fsaies tials 2 arcane. «reap h necetoh e: ore ele 300 volts 
Peed EAT OMMOUIPOTIC® «cc Sa tactie < Rae 0. cam atavalgbans o lane, po bearnse fe ahaa ee 54 mA 
ERLISTE CUTTONE bc cseincihncn sense nig SMe NENG «sie ne 2 aUbleiyn.nnecebodaniegs ts 9 mA 


CHARACTERISTICS, Instantaneous Value (Each Unit) 
Plate Current for plate voltage of 10 volts ..........ceeeseeeeee- 60 mA 
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6JV8 HIGH-MU TRIODE— 
ree SHARP-CUTOFF PENTODE 


Miniature type used in television receiver applications, 
particularly those having low-voltage ‘B’’ supplies. 
The triode unit is used in sound-if, keyed-agc, sync- 
separator, sync-amplifier, and noise-suppression cir- 
cuits. The pentode unit is especially useful as a video 
amplifier tube. Outlines section, 6E; requires minia- 
ture 9-contact socket. Type 8JV8 is identical with type 
6J V8 except for heater ratings. 


6I V8 
Heater, Voltage#,(ac/de)i 25.4.0. ck code sie atte cate ee 6.3 8.5 
Heater’ Current, 25) ae os ee cate ene ee 0.6 0.45 
Heater Warm-up Time (Average) ................ 11 11 
Heater-Cathode Voltage: 
Peak’ |ivalue 100/095 0 ttercak cite k oe e tapesReuc alae e a +200 max +200 max 
'AVOCYESE | VAIUS boc i be ewe ends Bie te oe oa cede 100 max 100 max 
Direct Interelectrode Capacitances (Approx.) : 
Triode Unit: 
Grid ‘to.. Plate)... a. Jc ee A Fen are occoiietio cen ine 2:2 
Grid ‘to% Cathode and _ Heater. read oes oc 5 ole oe fs slovaten c's cle sielehers 3 
Plate: to..Cathode. and ..Heateriou: 083. ds. sie A eee 2 
Pentode Unit: 
Grid™’ Nev to Plater ete Foe Tae ere Se a ena eee eS 0.08 max 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield j (ais acai Gees ier ee eri sassy ae ree eng Smee care 8 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Intertial® Shield) 2 oh 20 E fe oe cee re Ree hee ne Reet ane 3.2 
Pentode Grid No.1 to Triode Plate ................00.ssecceees 0.012 max 
Pentode. Plate ‘to Triode™ Plate’ 7025 6-5 sce cee pce aie wre) 2) ae eee 0.24 max 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate \Woltaves sa) Shoe aes ees ER e's 330 330 
Grid-No.2 (Screen-Grid) Voltage .................. — 330 
Grid-No.1 (Control-Grid) Voltage: 
Positive-bias ‘valned «.. 26: tee. he Poe me 0 0 
Negative-biasi: valueianieu. doe ee Fae. 50 50 
Plate; Dissipation’. fyi S352 ees. La ed 5 1.1 4 
Grid-No.2 Input eee ee meres reese eeoeceeeeeereseseseeeces vik 1.7 
CHARACTERISTICS Triode Unit Pentode Unit 
Plate ~Voltagerrae, ovr ese e Saale 200 60 125 200 
Grid=No:2;) Voltages (5.09%. ica: . fee: — 200 125 200 
Grid-Now fVoltage yee eee os —2 0 —l1 —2.9 
Amplification Factor ................ 70 _— == —— 
Plate Resistance (Approx.) .......... 0.0175 — 0.1 0.15 
TEansconductanceliic.e0a se 5) Paerteersaee 4000 — 11500 10700 
PlatemOurrenth eat. . cnn mame as 4 5le 22 22 
Grid=No:2)'Carrent “ois eek cee — 14° 4 4 
Grid-No.1 Voltage (Approx.) for plate 
eurrent "of520-" pA: sete s cee es 5 — —5.5 —9 


PLATE MILLIAMPERES 


volts 
ampere 
seconds 


megohm 
umhos 
mA 


mA 
volts 
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MAXIMUM CIRCUIT VALUES 

Grid-No.1-Current Resistance: 
For fixed-bias operation ...................... 0.5 0.25 megohm 
For cathode-bias operation .................... 1 1 megohm 


¢ This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


6JW8/ 


MEDIUM-MU TRIODE— ECF802 
SHARP-CUTOFF PENTODE 6LX8/LCF802 


Miniature type used as horizontal-oscillator and fre- 
quency-control tube in color and black-and-white tele- 
vision receivers. Outlines section, 6B; requires minia- 
ture 9-contact socket. Type 6LX8/LCF802 is identical 
with type 6JW8/ECF802 except for heater ratings. 


6IW8/ 6LX8/ 
ECF802 LCF802 
6.3 6 


RIC CTION OLCAPEIRC/AC) 6 iia, «+ o.6 sccssidua a,0.0's 6 ois wees x volts 
Hearermmentrentinieer”. 2 or 6 ees ae RS 0.43 0.45 ampere 
Heater-Cathode Voltage: 
PIC MEU RUCOMMR NS cia ea 5 Siieccascia we eh oe clo BID +200 max +200 max volts 
PR MEOT RIP MEN ANTON cece cciia 0) 2a, oo whiiswr wile. ahnirasvev'ed Seahiw abe: e's 100 max 100 max volts 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
FAAt OMI DOIeOV OILAEE inhi 5h Gre ha ee es Sokol ed ete 550 550 volts 
Hel tes a Sy We TET eT en le ec a a a al 250 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ —- 550 volts 
RS EldsIGre mWOLURGe TTS teem see ee bee — 250 - volts 
Peak (Cathode \Current®: >... 6.05 cas vols cc ecsroees — 50 mA 
i DRORONTCOUTTENGE fic od occ se Ce eae oe Nee PL S.S 10 15 mA 
Poa eMEU MEET E LION Me hes 3c di vist cr clirs ne ce eee eee. 1.4 Hee watts 
GrideNo- cept ) Pe eal SO PEI RE, -8 RE — 0.8 watts 
Input Impedance at 60 Hz ......... ccc cere cee cees 50 300 kohms 
CHARACTERISTICS 
PHC MEN ICAO Mt criti. filet ws. Foe wee eee tee ! 200 100 volts 
Grid=NG orev Oltagwe e .. aye) s Yee S owl Sadi cele ole wo wlens — 100 volts 
Grid-No.1 (Control-Grid) Voltage .................. —2 —1l volts 
Mu Factor, Grid-No.1 to Grid-No.2 ................ — 47 
IN PaeALION A AClOR | 5h 1 sits esse shes He. e 6 diate suas she 70 — 
MIME MEUILORIRUATICO ON ic cc he ie bse ol bb ele plophise ee a aia 0.2 0.4 megohm 
MP ANSCOMGMUCEANCE 64555. 5 5 ccnuers Pholetetcle wleie hs ote el accid’s 3500 5500 umhos 
emidiee iirenie fh)... se ns oes eee ee 3.5 6 mA 
METH NO AGT TONG at). gus sao oncldedielets (6 scegk wuteinie wh ce eo —— 1.7 mA 
- Plate Current: 
For grid-No.1 voltage of 0 volts ................ — 12.5 mA 
For grid current of 10 wA .................... 10 — mA 
Grid-No.2 Current for grid-No.1 voltage of 0 volts .. — 3.5 mA 
| Grid-No.1 Voltage: 
For grid-No.1 current of +0.3 wA ............ —1.3 —1.3 volts . 
| For plate and grid-No.2 voltage of 200 volts 
and plate current of 10 wA ............... _ —16 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation ..................6. =_ 0.56 megohm 
For cathode-bias operation .................... 3 1 megohms 


e With a maximum duty factor of 0.30 and maximum pulse duration of 30 microseconds. 


BEAM POWER TUBE 6JZ6 


Duodecar type used as horizontal-deflection amplifier 
in black-and-white television receivers. Outlines sec- 
tion, 16A; requires duodecar 12-contact socket. Heater: 
volts (ac/dc), 6.38; amperes, 1.5; maximum heater- 
cathode volts, +200 peak, 100 average. 
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Class A, Amplifier 


Triode* 

CHARACTERISTICS Connection Pentode Connection 
Plates Voltacewie fier io ee 130 5000 50 130 volts 
Grid No.3 (Suppressor Grid) ..... Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage .. 130 130 130 130 volts 
Grid-No.1 (Control-Grid) Voltage . —20 a 04 —20 volts 
Plate Resistance (Approx.) ...... — — —_ 9900 ohms 
Transconductance..............-. — _ _ 9000 umhos 
Plate. Currentivase-. Seiten. - 3a. ee --- -— 450° 46 mA 
Grid-No:2)) Current, = 24a ease ere a — 29° 1.8 mA 
Grid-No.1 Voltage (Approx.) for 

plate current of 1 mA .......... —64 — _— —32 volts 
Triode Amplification Factor ...... 4.8 — — — 


* Grid No.2 connected to plate. 
4 Applied for short interval (2 seconds max.) so as not to damage tube. 


°'This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DGw Plate-Supplyaskv Ol tag emia wees oc ces eos oe setcleveoto nica ee eee ecto 770 volts 
Peaks Positive-Pulses Plate! Voltage# 2.2% soc ated hase eens eer 6500 volts 
Peak. .Negative-Pulse’ Plate: Voltage) 23.00 -. 2-6 ou nse oss snus cere ve 1500 volts 
DC Grid-No.3 Voltage, Positive-bias value ....................+-+. 70 volts 
DCwGrid=NosturVolta ve 6 Fe tun ater olteacbele Ono niles niin lowers 220 volts. 
DC Grid-No.1 Voltage, Negative-bias value ....................:. 55 volts 
Peaks Negative, Grid-No.l Voltage 2ocheseise eet eee as 330 volts 
Peak: ‘Cathodey Current ‘scath atScls 3 os > 6 SMO: Serie eneketenteetee 800 mA 
‘Average: Cathodem Currents. Seepsromcsic io ticle ce cine 4 ol snenel o Nolicuesovenenceeis etetre , 230 mA 
Plates Dissipation ss Min wi Pea sce oo irs ole eie ache eucue o Soe tovias eaereteratteae 18 watts 
Grid= No.2 In tes ci ire desea 6 ole fo ean ete Seo ietleciellonel <n koe ee aca 3.0 watts 
Bulb Temperature s(At hottest: point). 2). ieee eee oe ee 220 °C 
MAXIMUM CIRCUIT VALUE 

Grid-No:l-CincuiteResistancema. «oo. se ha eee oy a os 1 megohm 


# Pulse duration must not exceed 15% of one horizontal scanning cycle (10 microseconds). 
** A bias resistor or other means is required to protect the tube in absence of excitation. 


MEDIUM-MU TRIODE— 
65Z8 BEAM POWER TUBE 


; NC 
Duodecar type used in combined vertical-defiection-os- 
cillator and vertical-deflection-amplifier applications in PT 


television receivers. Outlines section, 8C; requires duo- r H 
decar 12-contact socket. 12DZ 
63Z8 17JZ8 

Heaters Voltage g(a@e/de)r ka des © ot bccn oie Bln She heres ve 6.3 16.8 volts 
HeaterCurrent 8.0 is oc es te ee Se io on ageless aie 12 0.45 amperes 
Heaters Warm-up. Lime.) ao eee ee ee table — 11 seconds 
Heater-Cathode Voltage: 

Peak valves. Sie cas cuniade ieee Mico Pa ocho taeotees +200 max +200 max volts 

Averave: evalua ieee crake breil epee et atl einer 100 max 100 max volts 


Class A, Amplifier 


CHARACTERISTICS Triode Unit Beam Power Unit 

Plate.) Voltagwew os. oma hiss een i ae ee es 150 45 120 volts 
Grid-No.2 (Screen-Grid) Voltage ............... “= 110 110 volts 
Grid-No.1 (Control-Grid) Voltage .............. —5 0 —8 volts 
Armplification: —i @CtOr o..cis cries in, sete ee ee 20 —_ —_ 

Plate: Resistance(Approx.)” jy. ee ele fee 8500 _- 11700 ohms 
Transconductancew mie. . oot a... « eT «0 Tole dees 2350 mn 7100 umhos 
Plate. ‘Current: 33s sks os ee ee 5.5 122s 46 mA 


Grid-No.2 Current: ? 20502 3), OR ee ee oe — 16.58 3.5 mA 


TECHNICAL DATA ; 3438 


Triode Unit Beam Power Unit 
Grid-No.1 Voltage (Approx.) for plate current 
eRe OR as. Noe ohio oe os, eo —10 — — volts 
MT Ok. me ai td En sicd ace ete dk. : — _: —25 volts 


* This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Triode Beam Power 


Unit Unit 

MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
See OM RINE od ke lc cde dvb eae vod ees eevace 250 250 volts 
Peak Positive-Pulse Plate Voltage# ................ — 2000 volts 
DGMGrid-Nor2 «Woltages 2. wc eve cadlosecdweevs — 200 volts 
Peak Negative-Pulse Grid-No.1 Voltage ........... 400 150 volts 
PGR AMEMCMONI TO ICMEPONG ok iv oa coun vce'viclccweccce 70 245 mA 
Awerage Cathode Current .......65.000ccccuesecess 20 70 mA 
Paneerrarempetiome IPSS... OEE. Seek. oon 1 q watts 
EIN NEE a mn —_— 1.8 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ....................6. 1 1 megohm 

For cathode-bias operation .................... 2.2 yA) megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


_¢A bias resistor or other means is required to protect the tube in absence of excitation. 


i 
i 


Refer to chart at end of section. 6K5GT 


POWER PENTODE 6K6GT 


Glass octal type used in output stage of radio re- 
ceivers and, triode-connected, as a vertical-deflection 
amplifier in television receivers. This type may be sup- 
plied with pin No.1 omitted. Outlines section, 13D; re- 
quires octal socket. This tube, like other power-han- 


7S dling tubes, should be adequately ventilated. 

BEGMAMEEPOMOMEOTERC/AC) ok oc ce cea vse cacwicnbiacccescecccece 6.3 volts 
a eT ETI 0, E008, Pocnitn cure ste u-bing we "4 wleloteig 'a ac’ e's "Ghoraio lene eca'ets 0.4 ampere 
Heater-Cathode Voltage: 

gh cooks ae aa 2s aN RAR ed +200 max volts 

ER thai yt face co os NG ol koh Whe. os cectacarw cele ce dows 100 max volts 
Direct Interelectrode Capacitances (Approx.): 

(wena rlarecueo, mer, rd ie St eres... 0.5 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 5.5 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 6 pF 


Class A, Amplifier 


| MAXIMUM RATING (Design-Center Values) 


sarid-twocg) (oereen-Grid)) Voltage: 65.0... 5... eh we cc wee e ees 285 volts 
ite eIOateOmgss 5s, 00, 0) a a fe AE. 8.5 watts 
INI oon ns uals duc di as ie vo bd woe ma Re o cade zatwe can 2.8 watts 
TYPICAL OPERATION 

Renee NG Ne eS i. ss oo eee ela b'e'e bee 2 100 250 315 volts 
SeTICeINOUCMMOILA GC! ook od bolic bbb bk: 100 250 250 volts 
Grid-No.1 (Control-Grid) Voltage .............. —7 —18 —21 volts 
Peak AF Grid-No.1 Voltage .................... tf 18 21 volts 
Zero-Signal Plate Current ...................... 9 32 25.5 mA 
Maximum-Signal Plate Current ................ 9.5 33 28 mA 
Zero-Signal Grid-No.2 Current ................. 1.6 5.5 4.0 mA 
Maximum-Signal Grid-No.2 Current ............ 3 10 9 mA 
Plate Resistance (Approx.) .................... 104000 90000 110000 ohms 
i REN OMNNE RE i! oe ih, Se oth ee, oe. 1500 2300 2100 umhos 
NC OME TAO th i. nies sl gsiclet Aras eaveing bi ced ue .. 12000 7600 9000 ohms 
Total Harmonic Distortion .................... 11 11 15 per cent 
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TYPICAL PUSH-PULL OPERATION (Values are for two tubes) Fixed 


Bias 
Blate Supply Voltage. oo. c5ccn ote co Pres ee 285 
Grid-No.2% Supply «Voltagé 9.2.0.0 32 sep h ee ee 285 
Grid=No.1. Voltawe™ 2. 220 e aks cae doe oS eee —25.5 
Cathode=Bias, Resistors jeje ijsysucucsssosnsge bas. eioere oucnele Reucat2 — 
Peak AF Grid-No.1-to-Grid-No.1 Voltage .......... 51 
Zero-signal: Plate: |Current... oss es Seas 55 
Maximum-Signal Plate Current ................... 72 
Zero-Signal Grid-No.2 Current .................... 9 
Maximum-Signal Grid-No.2 Current ............... 17 
Effective Load Resistance (Plate-to-plate) ........ 12000 
Totaly Harmonica: Distortion Peto). 2h cece eee 6 
Maximum-Signal Power Output .................. 10.5 


CHARACTERISTICS (Triode Connection)* 
Plate? Volta reno. So 2 eel oe k ceed Gin G1 OE EM CO Re ee 
Grid-No.1 Voltage 
Pilate’ Current haces a3. e es hte OR ee 
‘Eransconductancégpc cece cee ee FEET See 
Ampiification, wl Actor” ee Roe rn oe Crencioter cis nine hae 
Blatey ResistanceS (A pprox.) #0 h.26 6 cls bce ce waa sae ee Ga eee ee 
Grid-No.1 Voltage (Approx.) for plate current of 0.5 mA 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 
HOLe OxXCd-bias MOPCratlON nn igo Sie ee er eee 
For cathode-bias operation 


i Cg 


i 


* Grid-No.2 connected to plate. 


Vertical Deflection Amplifier (Triode Connection)* 


For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS 
DCM PlatemVioltare” ieee. Monde has Ree ee es eee 
Peak Positive-Pulse Plate Voltage# (Absolute maximum) 
Peak Negative-Pulse Grid-No.1 Voltage 
Pealka Cathodey Currentea sis. bo ea he ee Se cs ee eee 
Average Cathode Current 
Plate Dissipation 


31011811016 1B) 6) ,0/@ 10166) 0! 10's) $16.8 Ke leulevfetie) le 


6 0 800 0 0 Se [soe © Ge wie fellelene © aie prellele a » © ¢ 6s © 06 0 0 


OF 9 50)| 616) 0) 6) Te fol faye: ‘esce) 16:10) me 19 e.® SeiibL ier @.,4) Oto, (biol im) ete. @: al le, Vas mnikelte “edi ‘oi ake: 8 are 


MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, for cathode-bias operation 


* Grid No.2 connected to plate. 


Cathode 
Bias 
285 volts 
285 volts 
a volts 
400 ohms 
51 volts 
55 m 
61 mA 
9 mA 
13 mA 
12000 ohms 
4 per cent 
9.8 watts 
250 volts 
—18 volts 
37.5 mA 
2700 umhos 
6.8 
2500 ohms 
—48 volts 
0.1 megohm 
0.5 megohm 
315 volts 
1200° volts 
250 volts 
15 mA 
25 mA 
qT watts 
2.2 megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


° Under no circumstances should this absolute value be exceeded. 


6K7 


6K7G Refer to chart at end of section. 


6K7GT 


6K8 


6K8G Refer to chart at end of section. 


6K8GT 


6K11 Refer to chart at end of section. 


6K11 / 


6Q1 ] THREE-UNIT TRIODE 


Duodecar type used as combined age, sync, and noise- 
inverter tube in television receivers. Outlines section, 
8A; requires duodecar 12-contact socket. Heater: volts 


TECHNICAL DATA 345 


(ac/dc), 6.8 amperes, 0.6; warm-up time (average), 11 seconds; maximum 
heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Unit No.l Units Nos.2 and 3 
Lelie: MGI ETARZO” ae asi 0e ee a 330 330 volts 
Grid Voltage: 
INCPALIVE-DIAS = VAlUe 55% i. eos ne oe oe valle wel 50 50 volts 
Positive-bias value .......... Popes ura asa gee 0 0 volts 
RU EMTOMEMECULEECR Ets eee tnt tiiites Ait tuten ker orto i moe a vide Am 20 — mA 
ARCOM DISSIDACION. .°. odo @eerierd. deaeisth “ae. Sate asee: 2.175 0.3 watts 
CHARACTERISTICS 
CS i gp ctl ile ARR Sa a ili 250 250 volts 
OREN) NAG EPS, Si ya ee a @ ea pn ARM eer tater —8.5 —2 volts 
Amplification: Factor ...65 50655655... ebeclbtaseectan 17 100 
biace  wesatance (Approx.) ....2.. 0.020. eeeeveses 7700 62500 ohms 
OP MOUCEATIOC®. of. S Sth bei ti hee eben ee 2200 1600 umhos 
ET MPEMEE Ree Nt eth ON bee basse) be bs 10.5 le? mA 
Grid Voltage (Approx.) for plate current of 10 wA —24 — volts 
he 8 HIGH-MU TRIODE— 6KA8 
SHARP-CUTOFF PENTODE 8KA8 
OVA \a?? Miniature type used in color and black-and-white tele- 


vision receivers. The triode unit is used in sync-sepa- 

ONN (8)62p rator circuits; the pentode unit has two independent 

control grids and is used in gated-agc-amplifier and 

Pr Pp noise-inverter circuits. Outlines section, 6E; requires 

9PV miniature 9-contact socket. For curves of average 

plate characteristics for triode unit, refer to type 6AW8A. Type 8KA8 is 
identical with type 6KA8 except for heater ratings. 


6KA8 8KA8 
ICA COEMEVIOILAPEUE(AC/GC)) choc cc Bien cis doe Me cleo sleciwe ws 6.3 8.4 volts 
HIPAA EVN Cw ete Wis Oe sci bi ic Da Se eee as se ek de we 0.6 0.45 ampere 
Heater Warm-up Time (Average) ................ 11 11 seconds 
Heater-Cathode Voltage: 
eR Ker Va Came Oran Ps, oicreg Siw dhe «Seals bisiiea = daehe +200 max +200 max volts 
LENSE RS el 0 Cd ep aaa ay So 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
Grid stom tl atetere eo My Seo te oS ce era ee teresl Dee pF 
Grid to Cathode, Heater, and Internal Shield ............... 2.8 pF 
Plate to Cathode, Heater, and Internal Shield ............... Zee, pF 
Pentode Unit: 
GINO COME 1A LC eT Fe URS ee ok, oe Re SEE ae Oe Vela ee 0.1 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
ACP GELN SL SNICIC: faeces rs secinit sete eran hes I cs dis 9.5 pF 
Crt NOM aE LOMGEIG | INOLS fs cco aoe cine s wc Gitte tates eS stele w wie oi ct dette 0.5 pF 
Crem Oe SERCOMNE 1A CE) oa, oe eee eons ile Es cia ss a RMS ld RE 22 pF 
Grid No.3 to All Other Electrodes, Heater, and Internal Shield q pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit 
eee GFT EE NT Loy ss aos te, Cer ect ons eT oe ere oe OTe ela ahone 300 volts 
Grid Voltage: 
SUR m TAS QIU ca cirsy SWS ces vere iat 0) a cata tvar tian ota te an Mo sch apeite tbh os Sen cual shaum yo.) 0 volts 
PNR COE MEY LUC we xcge rests «cr staiecegcke scien ods, bona teres © Ginlsrerd alae & os 50 volts 
ETRE OMMEPISATDELLION. ) .: « oxs.ccteed hota tase ckahe tetas, SRO R een eae ne bok 1.1 watts 
CHARACTERISTICS Triode Unit Pentode Unit 
PARtemE SDD. VOITAZO ous coon ss oe + axeeire d sxine wreaks 200 150 volts 
GHIGANO- OEE OUDDIY) VOItAze osiecs tiie nie ct 6 oie us wie asta ores — 0 volts 
Grid-No-Zeeoupply.2 Voltage! cai. Soe. . vieaws oa ele old — 100 volts 
Grid=NOsl EOUDDIY. Voltage oo. ce ete oan wievereve blow ove —2 0 volts 
CALnOge-BIASReSIStOr Ps Pee athe chiens cade SSO. — 180 ohms 
RITTER EC RUIOU ABTA CLOI? (888) 5 o.oo tri ososeusje ove ctererete ca iele sleteiene.« 70 --- 
Piatemnesistance! (A pprox.) — 3.)..0. 2). ce OO meee isle 17500 100000 ohms 
Transconductance, Grid No.1 to Plate ............. 4000 4400 umhos 
Transconductance, Grid No.3 to Plate ............. = 600 umhos 


CRMC US ETICN Wi ihe. Take kee tae coals AM eee eee es es 4 4 mA 


PLATE (Ip) OR GRID—No.2 (Ico) 


346 
Grid-N0:2 COLrent:) oo... cst oe acts ce eects «rar eiege cle 
Grid-No.1 Supply Voltage (Approx.) : 
For plate current of 10 wA ..............s.-00% 
For plate current of 20 wA ..... Peis hs Bae 
Grid No.3 Supply Voltage (Approx.) for plate current 
Of? .2OW PAV. GAME ha, Solich, SEE Hs: Uae ele eherremetete hd 


MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
For fixed-bias operation 
For cathode-bias operation 


ee 


6) Be) wie a et otis we O98) 01 0! 0) ei el oF ee 


RCA RECEIVING TUBE MANUAL 


Triode Unit Pentode Unit 


Gated AGC Amplifier and Noise Inverter 


MAXIMUM RATINGS (Design-Maximum Values) 
DC Plate Voltage 
Peak Positive-Pulse Plate Voltage# 
Grid-No.3 (Control-Grid) Voltage: 
Positive-bias value 
Nevative-bias (value). Seraec occ iss oss ore ores oensiehone erels 
Grid-No.2 (Screen-Grid) Supply Voltage 
GEid-NoO225; Volta mer) crac Saccictiine aielccetee ore aeeere atau aes ceteranenene 
Grid-No.1 (Control-Grid) Voltage: 
Positive-bias value 
Negative-bias value 
Platey-VDIssip ation ign scocistccue ese ei echca techs demeaaien stot, = ateekens 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts 
For grid-No.2 voltages between 150 and 300 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.3-Circuit Resistance 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation ...2...05. 060.0 cs weltes 
For cathode-bias operation 


er ee er 


coe eee ee ere ee esos 


oe eee eee eee eee eee eee eee eeeeeene 


a 


© 8 fe. erie ate 6 Te) erie. 0) 6) ele ie ere! 16: (a 6) Or e166) 6 eine: 


eee wee oer er ere er eee e eee eee eens 


ee 


oe eee eer e eee eee eee eer ese 


ee 


—5 — volts 

—— —4 volts 

— —T volts 

Triode Unit 
Banal e: o wkaiethc ane 0.25 megohm 
Mee a eka ntorerete 1 megohm 
Pentode Unit 

HG chae Ea 300 volts 
Pld ieuatel ta Sacer 600 volts 
Pena tate acdsee ts 0 volts 
SMa clip, PBS era i —100 volts 
SS ive ues oP 8 300 volts 
BN tal Be BU Bs nats Bs See curve page 98 
SP eamara choir 0 volts 
BPA al ste get te —50 volts 
He es ot 2 watts 
re ER SAC 1.1 watts 
PRN F, Stacchtta tothe See curve page 98 
APO eS 0.68 megohm 
nee. eaten 0.5 megohm 
ne 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


TYPE 6KA8 


PENTODE UNIT 
25 GRID—No.3 VOLTS =O 
GRID— No.2 VOLTS =100 


TYPE 6KA8 
PENTODE UNIT 
GRID -No. 2 VOLTS = 100 


GRID-No. | VOLTS = 0 


320 7) 
va uJ 
wW ex 
S a 
= 15 a 
=! <x 
: : 
= 10 = 
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PLATE (Ip) OR GRID—No. 2 (Ico) 


PLATE VOLTS 


6KD6 


40KD6 
Duodecar type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 16C; requires 
duodecar 12-contact socket. Type 40KD6 is identical 
with type 6KD6 except for heater ratings. 


BEAM POWER TUBE 


6KD6 
Heater’ . Voltag emp ato cc aoc cia cites) oeoe cscs tial 5 axon o teat ouetene 6.3 40 
Heater, Current ces occa co aa th age era esa cen ta 2.85 0.45 
Heater(: Warm-up. Lime ino. cael colt tals Gbaetlas thee —_— 11 
Heater-Cathode Voltage: 
Peak: Valtiescascw wiasa cect ain eek ctoneisra crecaiere wan ce eeitete +200 max +200 max 
Average’ Vales. Seite ac ateterelereche wutanets: atte keh eteses 100 max 100 max 


92CS—II606T 


volts 


amperes 
seconds 


volts 
volts 
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Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


LOS ES Yi oy oid hig UA 0) Uc a a ne kt SR eee 990 volts 
Pega Lositiwvesriise. Clate:, Voltaze# onc cu cause ae veareca tess ours 7000 volts 
Positivers DG suGrid-NO.>o » Voltage... . 20 eo Shite oye... HO. 70 volts 
Gee Naeem CEA DOME 8 e555 BR. on a des ORR MIE Winivie We wna Me ee 200 volts 
Peak Negative-Pulse Grid-No.1 Voltage .............. 00. e eee eee 250 volts 
ere RL HOGER UNEEN Go. is cickc st eh cicw dntels Gnd wide wees Hla mecewee 1400 mA 
AMCTACCULCALIOUECANORIYTENG 22. . cis cs enw wacncaw es Seo. we eS 400 mA 
PA OeOISSTDAION S pile, ikle sc. sss ok ORR. HS, ote TER Sbeerend 2 33 watts 
Neat Sas CS ATI MUTI STR MME ne ote en ce ney oe awake web avers ia Coa aie olen ons 5 watts 
Baipelemperaturen (At, hottest point) 2... aascccccccaccesseceenece 225 °C 
Class A, Amplifier 
Triodef Pentode 

CHARACTERISTICS Connection Connection 
Pate CMMME VOLES Cree tN iris. .,% See serine scl suiscsveilars “ies foxes 150 60 150 volts 
Grid[No:3' (Suppressor Grid)... 0. oe ee Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage .............. 150 110 110 volts 
Grid-No.1 (Control-Grid) Voltage .............. —22.5 0 —22.5 volts 
Ampnireation tractor fr See bb oe es 4 — —— 
Pilate =hesistance, (Approx.) © . 5.25 5tsb cw addin dn —- — 6000 ohms 
MT SCOMOUCEATICES Sa. fe 5 hob ald 6 aioe dvs a — 14000 umhos 
PRALCHMOUITENL eile 6 okt. cet rene a ee ee aes aoe 75088 120 mA 
Grice NGO cerO@uUrTrent oe. och hd Po OYE eee ee re PRES os — 42Qas 1.8 mA 
Grid-No.1 Voltage (Approx.) for plate current 

ope. TIN oS Se Om a _ — —A40 volts 


. MAXIMUM CIRCUIT VALUE 


Gitte Nope tO SPOUT RRCSISCAD Cn ioiseecsecncncuct. s.'s e/anensiuse ova6 die o:.608 Bsleea neo ones 22 megohms 


« A bias resistor or other means is required to protect the tube in absence of excitation. 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+Grid-No.2 connected to plate at socket. 


== This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Refer to type 6U8A/6KD8. 6KD8 


MEDIUM-MU TRIODE— 6KE8 
SHARP-CUTOFF PENTODE 4KE8, SKE8 


G) Sap Miniature type with frame-grid pentode unit used as 
'S combined oscillator-mixer tube in television receivers 
8)ky using an intermediate frequency in the order of 40 
MHz. Outlines section, 6B; requires miniature 9-con- 
tact socket. Types 4KE8 and 5KE8 are identical with 
type 6KE8 except. for heater ratings. 


4KE8 5KE8 6KE8 
Heaters violtace: ((AC/dC)- 22. 3.6.65 00s oss calece 4.5 5.6 6.3 volts 
BUEN R So . COUR PET pe ae ne ee ee ae a 0.6 0.45 0.4 ampere 
Heater Warm-up Time (Average) .......... 11 11 — seconds 
Heater-Cathode Voltage: 
EAGER DTC a ooo sacs hunss SPAY caencitin « ooeecdla +200 max +200 max +200max _ volts 
AV CEA UA NL Ou mwy 5 ts fete tks cco s cso es eee 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances :+ 
Triode Unit: 
rE OMIA LOMPonn te Se tc ons cele ric eGo ces nei sees ee ee: 1.3 pF 
Grid to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
SPHCMEULIECrN Al SHICIG ° ek yanks ele ox a oe eee sade erenmaeeNeERG ie 2.4 pF 
Plate to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
Bnoseititenna lie Shields jac5 os. oe: oe Ses Behe ee SR ESE oe 2 pF 
Pentode Unit: 
SRIgurINOT EO Ate: ng suas pe aa ier Buns Seabed hols ve sua eae a 0.015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.8, 
andeeincernalc Shield! 2%). Be Sette Peon Mote hates Bee ween ee 5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
LICL TUCO UIAT To IC Ly suet e525 icra atiie cas oe «ices: oi oe sas © gebae wileitee.oi oP aie © 3.4 pF 
Heater to Triode Cathode and Pentode Cathode ................ 5.58 pF 


¢ With external shield connected to cathode of unit under test, except as noted. 
« With external shield connected to ground. 
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Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate VOltaGe aw create pele sor skein © chs: oie foo ere as aherarer Nets tare 280 280 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 280 volts 
GridSNo:2  Voltawegye nc ccc ns oe ie eins ital eae cour one — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Gathode ™ Currentis oe Oe aie oie sos lo tte Giles istiode lane: w logeine 20 20 mA 
Plate 'Dissipationdmec sc. occ ok a ei ee eke balck ake 2 2 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 140 volts .......... — 0.5 watt 
For grid-No.2 voltages between 140 and 280 volts — See curve page 98 
CHARACTERISTICS 
Plate” ‘Supply. Voltage Wee iti 5 tote erele ese esi 125 125 volts 
Grid-No.2 Supply Voltage .............seeeeeeeees _— 125 volts 
Grid-No.k)7Supplys Voltage: sci P28 opis t w cheisctere 0 0 volts 
Cathode-Bias) Resistors noch. Fae ees oe 3 cee c ee 68 33 ohms 
Amplification! Factor (2002 « . 2). jars lsicisteit eis soe 0 0. 40 — 
Plate’: Resistance (Approx.) 2... ob F660 ie see wolseie 5000 125000 ohms 
TranscOnduct@Nnces) Wah: fe se iiewetlics ar loys eiatels) «ince oiieheus .sjeie elias 8000 12000 umhos 
Platerd: Currenteaye fect she Siro ssinere te pleheen a toresereyaus ke geueispeGleye 13 10 mA 
GridENoltg iCurrentat ceip. eee ee iti Me seas dele wuckeneleueheyelje — 2.8 mA 
Grid-No.1 Voltage (Approx.) : 
For plate current of 100 WA ...............00% 5 _ volts 
For plate current of 50 WA ............ cee eee —_ —3 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation .............seeseeeee 0.5 0.25 megohm 
For cathode-bias operation ................-+6- 1 0.5 megohm 


RES 
3) 
(e) 


PLATE (Ib) OR GRID-No.2 
(Ico) MILLIAMPERES 


PLATE yee sah 


PLATE VOLTS 92CS-I1I897T 


6KL8 Refer to chart at end of section. 


6KM6 


22KM6 BEAM POWER TUBE 


Novar type used as horizontal-deflection amplifier in 
color and black-and-white television receivers. Outlines 
section, 18A; requires novar 9-contact socket. Type 
22KM6 is identical with type 6KM6 except for heater 
ratings. 


6KM6 

Heater Voltage |j(ae/de)y- 05. 1.28. Ae. TR. 6.3 22 volts 
Heater Current rei ce este elele riety terse ca eee cetera pars io 1.6 0.45 amperes 
Heater) Warm-up: ‘Time ji.ckc sient ow cs aioe ee = 1 seconds 
Heater-Cathode Voltage: 

Pealkravia liven sracck cisvaetephcenshs iti ace er ena ei cea eer siete +200 max +200 max volts 

AVENARe. AVAL GR ne oe ee eae apoenels 100 max 100 max volts 
Direct Interelectrode Capacitances: 

GriduiNodita’ Plateaus. . deed opto cab Ra sehen tas sate eee ames 3 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 22 pF 


Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 9 pF 
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Class A, Amplifier 


Triode 

CHARACTERISTICS Connection Pentode Connection 
PN EE ais iy wa tn 6.0: 000 + 04, 00 «0.0 140 — 60 140 volts 
Peak Positive-Pulse Plate Voltage** — 6500 “— non volts 
Grid-No.3 (Suppressed-Grid) Voltage . 0 30 30 30 volts 
Grid-No.2 (Screen-Grid) Voltage ... 140 140 140 140 volts 
Grid-No.1 (Control-Grid) Voltage .... —24.5 — QO —24.5 volts 
Amplification Factorf ............... 4 —- — — 
Plate Resistance (Approx.) .......... — _— — 6000 ohms 
MEPANSCONGUCEANI CCH eo: isiScefecd «Ri -sitglene © —_ — ~e 9500 umhos 
AITO 8 Fe oo. ve dele gde + bv ween bys b _ a 560tt 80 mA 
SereeINOoe  CUETOTE oo. bios » iware esses — —_— 31¢7 2.4 mA 
Grid-No.1 Voltage for plate current 

SR NER IR Ns es fsa 0s aerh BAe rae —110 —_ —42 volts 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) 
Sere eee um OV O1LRRE Poe re en dn es Coca bans be tee: 770 volts 


Peak Positive-Pulse Plate Voltage# ............ 0c. cc cc ceeeecees 6500 volts 
Peak Negative-Pulse Plate Voltage ........... ccc cece cece ccc cees 1500 volts 
PNG TICANO-S VOKAge® . UA es. Leics cloacae hve Celle whe ec uls oe 15 volts 
TRIMS IZING? 2 ORY OILAGE 4 Wife ee Te tb ilralecahd nado oie olStn.e hate Riwale eke 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage..............ccccceeccees 330 volts 
SCARE SEER ONG foe de bee bed dooce veelavéueecéecewde 950 mA. 
PPRGEACemCACNORCEMOUITECNt «5 a4 0 ons Sok okie ey bane ble videcedadeweagne 275 mA 
RNS SE eM IE ARLENE sf sec at hav hing ale ied a Wd Gon iWin F ola rad gee 3.5 watts 
Beare Disniparione Sine fos ac ek beak SE ATG eT ELA eo woes cawde Pubes 20 watts 
Bulb Temperature (At hottest point) .............. ccc cece eee ee 240 °C 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
' For grid-resistor-bias operation .............cccecceccccccecs 0.47 megohm 
For plate-pulsed operation ............cccccccceeeae Peo bisetee 10 megohms 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
f With grid No.3 and grid No.2 connected, respectively, to cathode and plate at socket. 


77 This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


= In this service, a positive value may be applied to grid No.3 to minimize “‘snivets’’ inter- 
ference; a typical value for this voltage is 30 volts. 


z= A bias resistor or other means is required to protect the tube in absence of excitation. 


ie see CROONS2 301 2 TYPE 6KMG6 
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92CS-13I52T te) 100 200 300 400 500 
PLATE VOLTS PLATE VOLTS 92CS-I31S3T 
DIODE—SHARP-CUTOFF 
THREE-PLATE TETRODE 6KM8 


Miniature type used in frequency-divider and complex- 
wave generator circuits of electronic musical instru- 
ments. In such circuits the tetrode unit can provide 
three independent output-signal voltages; the diode 
unit can be used as a key in a vibrato circuit. Outlines 
section, 6E; requires miniature 9-contact socket. 
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Heater Voltage (ac/de)i  o..c cic 5-1. cept ae ei teke tenet dene’ </ oc wicl aies. 5/6 6.3 volts 
Heater: Current ore tie eet econ rene aie cusisaaier er ousted adele kei terenclehene 0.3 ampere 
Heater-Cathode Voltage: 
Peak *:valite . SRGRRPRGRS 7, SEARED Fn. Maver eta ne vip cette. oe shie- 4) aeeeue ake +200 max volts 
Asverare i Value aes. Smee. Oe ee ene cise eee ous eroucereeciol iat cag Ain rel 100 max volts 


Direct Interelectrode Capacitances: 
Tetrode Unit: 


Grid CNoietoePlate ANOVAs 2 io aistaw otteteys easiest ies teen uate one 0.02 max pF 
GridiaNoslastom=Plate ONO. Bons cette ociaelahenne meen et en aie 0.02 max pF 
Grid NoslsetoreR late NO:2> es. Serie oie Fe cae an ec iete 0.06 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Internal Shield . 5.5 pF 
Plate No.1A to Cathode, Heater, Grid No.2, and Internal Shield 1.2 pF 
Plate No.1B to Cathode, Heater, Grid No.2, and Internal Shield 1.3 pF 
Plate No.2 to Cathode, Heater, Grid No.2, and Internal Shield 1.8 pF 
Tetrode Grid NO lt to. Diode: Plate: pth. wae e tes tet ee 0.024 max pF 
Tetrode Plate No.1A to Diode Plate .............6....00 0555255 0.18 pF 
Tetrode Plate "No.1B to Diode} Plate 004... gh ee cr aes 0.024 pF 
Tetrode, Plate No.2 to’ Diode™ Plates co 0. cs cote ie cris = see eens 0.013 pF 
Tetrode Unit as Class A, Amplifier 
Plates No. 1A, 1B, and 2 connected together 
CHARACTERISTICS 
Riates; Voltavengmee ts cyersuws & a coos si pa is oe Snanaleieisieccicisie ain: one Steen = oteme 100 volts 
G¥IidEN6.25gV.0 tae Oa e see ee I hes ls ails ees ernie nas orefareaia sieve Reichs 100 volts 
Grid-No-laSupp lyme OLR ZO Utes. scare oes we ahaa a oie d Siets eal eneerte 0 volts 
Grid-No.1, Resistor, (Bypassed)) Sia... 3 70.5 00s Je0 saree =o Dre 2:2 megohms 
Plate Resistancem(APDTOX=). ude. ie ok ve ss hal ass as arial oh ore oo eel aes oes 30000 ohms 
TrANSCONAUCTATICE YE fice a tad wie Ss aelg) sea wishes ata eaten is al staat aes ke 3400 umhos 
Rilatee Current, we ee re eae trate eae se eats setae wn onregn # AS) easeaeere 4.2 mA 
Grid- No.2 Current ce ee ee nee cad oe ay oe cee ace 1.7 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA ........ —A4 volts 
Triode Connection—Plates No.1A, 1B, and 2 connected to grid No.2 

Platew Voltage: (Gils. Peis dew so bis wl eck ne so PES nied either eens @ cuepen ene eoeme Rewer 100 volts 
Grid=No-l “Supplyat Voltages vite scary ote say a lag © a eae nye 0 volts 
Grid=Nocl. Resistor ‘(Bypassed)) sfc osm. anon dete oes shavers. she oterete 242) megohms 
MPYANSCONGUCtTANCET, chris artheele coe sie 6 eer Se eaoictas, eames oie eee 4500 pemhos 

Amplification? “Factor Wi. Gee Poe re eee eosin. Dahenes. Se eotanalae. aes 45 
Pilate. Currentals: Hid: whadiaa be Seteotinauns:- Cotsen ode 2.2b ee 5.5 mA 

Separate-plate operation; plates not under test grounded 

Plate 1A 1B 2 
Plate. sVioltawern ees oct pi opie selene eid eacesranac cin okeemel arciecke 100 100 100 volts 
Grid-No:2"" Voltage. (AV s. se cut mission fe ote 100 100 100 volts 
Grid-Nost, ‘Supply: \Voltageyan 4 ek aes os obetolene 0 0 0 volts 
Grid-No.1 Resistor (Bypassed) ................. 2e2. Zan 252 megohms 
Mransconductancel gt -4.pae.cbae Stee oe eee osha) asi 2000 2000 1800 umhos 
Plate -Resistancesm(Approx:) are ee ice choles des 0.1 0.1 0.12 megohm 
Rlates Current saris Ail ce cde aces douse Re rete cpiecaies ars 2.3 2.3 2.1 mA 
GYId=NOrZ) -CULrente ett re ae oer eee a co selse) 0 3.8 3.8 3.3 mA 


Tetrode Unit as Frequency Divider and Complex-Wave Generator 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate? Voltage’ Gach platey™ anche ere eee c hea ielwiote © oelcretounes 330 volts 
Grid-No.2. (Screen-Grid) Supply, Voltage %.... 42.90.6005 2a. -- 330 volts 
GYId=NO. 2B AV O1tAL Cede c hs hee soe PAE SE et RS pera atid Cai: Ear eho See curve page 98 
Grid-No.1 (Control-Grid( Voltage: 
Positive-biastevalues i seco aaah deo ois io oye Mie eo bene cde 6 eames 0 volts 
Negative-bias. Valuing ibs hones Poe hb hh oc aero aene Fee 50 volts 
Plates Dissipation=(Hache plate) rena re ee cies oo aye cere ee eee cee 1 watt 


TYPE6KM8 

GRID —No.2 VOLTS=I00 

PLATES 1A,IB, AND 2 CONNECTED 
TOGETHER AT SOCKET. 


TYPE 6KM8 
GRID No.2 CONNECTED TO PLATES IA, 
IB AND 2 AT SOCKET, 


PLATE MILLIAMPERES 
PLATE (Ib) OR GRID-No.2 (Ico) 
MILLIAMPERES 


O 400 500 600 
PLATE VOLTS 92CS-10695T2 : OD ahaa PLATE VOLTS 92CS -II7I3TI 


” 
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Grid-No.2 Input: 


For grid-No.2 voltages up to 165 volts ................ccceee 0.65 watt 
For grid-No.2 voltages between 165 and 330 volts ............ See curve page 98 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, for grid-No.l-resistor-bias operation 2:2 megohms 


Diode Unit 
MAXIMUM RATINGS (Design-Maximum Values) 


IES Se so nt Set I ES eR ae Te ee gl a een, gO 1 mA 

CHARACTERISTICS, Instantaneous Value 

Tube Voltage Drop for plate current of 2 mA ................6. 10 volts 
MEDIUM-MU TRIODE— 6KR8 


SHARP-CUTOFF PENTODE 10KR8 


Miniature type used in television receiver applications. 
The triode unit is used as a general-purpose amplifier; 
the pentode unit is used as a video amplifier. Outlines 
section, 6E; requires miniature 9-contact socket. Type 
10KR8 is identical with type 6KR8 except for heater 


9DX ratings. 
6KR8 10KR8 
wearer, Moltace ~(AC/de))) 6 ole. bbw ee belles 6.3 10.5 volts 
BIPRLeMmOUrTrenti a ei siti Sorts LES bunks Boat. Bose 0.75 0.45 ampere 
Heater Warm-up Time (Average) .............ce00. — 11 seconds 
Heater-Cathode Voltage: 
ASE SUD TOED ARUN ease leet Sale ee Syl i at dl tia iat aaa heaton +200 max +200 max volts 
PES CMU RIT ON ose ahoic crcie d clote it Sicha ar nok oli bees 100 max 100 max volts 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
PR SaaS BEN COMER aie iby yk apices pratensis ar os) <2 ied ah Grislicves dh ganar ot) etarges — 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ 330 330 volts 
Ceneenee mS. Ce ree). ate. Seas Noe eee BEG — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
NCR TEV NEGMEY FER tte sds wale ov wae ed pave 2 5 watts 
Grid-No.2 Input: 
For voltages up to 165 volts .................. — Vea h watts 
For voltages between 165 and 330 volts ........ — See curve page 98 
CHARACTERISTICS Triode Unit Pentode Unit 
Platenoupply» Voltage }.. 06k. ccscsckcocsseesenes 125 35 200 volts 
Grd-No-2, supply Voltage... oo acs cle ccc — 100 100 volts 
Grid=NOstmy OILAgwe en. kok as cic abe 0-0. k Pewter eats — 0 — volts 
Cat nOGe=Fias | ReSIStO? © fesiernrs-w oreo howe oS aleaeledine 68 — 82 ohms 
Amplification Factor ...... SIRI PIR! Hy es ede 46 _— —- 
Plate Resistance (Approx.) ............200cceee 4400 — 60000 ohms 
PEER BCOOOUCLANCE uke: fos kts ce he ok bes bs cs cleans 10400 — 20000 pumhos 
PACOORCUTTeNt ue ok PS. dh touhee Lien tids.. vndikly, 15 54 19.5 mA 
GAC Le GUTPENt | oii hivaiwdinsede net ere e eee ee — 13.5 3 mA 
Grid-No.1 Voltage (Approx.) for plate current 
OE HIG ey Ta NOY! oa ambi aga WE TRE ghee Oc 8 roy Oe a tr oN era Re —8s — — volts 
Grid-No.1 Voltage (Approx.) for plate current 
UNS tal, SSR, SEE) Ut tes As aii te slash parte eal — _— —6.3 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 
For fixed-bias operation .............eecceeeee 0.5 0.5 megohm 
For cathode-bias operation ................c00. 1 1 megohm 
SEMIREMOTE-CUTOFF 6KT6 
PENTODE 3KT6, 4KT6 


Miniature type used as if-amplifier tube in television 
receivers utilizing an intermediate frequency in the 
order of 40 MHZ. Outlines section, 6B; requires minia- 
ture 9-contact socket. Types 3KT6 and 4KT6 are 
identical with type 6KT6 except for heater ratings. 
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3KT6 4KT6 6KT6 

Heater Voltage (ac/dc) ............---eeeee 3.5 4.5 6.3 volts 
Heaters iGurrentyy. iia dais coe Side cous ore OM oe ne 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Average) .......... 11 11 — seconds 
Heater-Cathode Voltage: 

Peaks Vali aoe. Seer otis sa eps yeast « +200 max +200 max =+200max . volts 

(Average Bvalue!. 2.0 nae coe ec ee as 100 max 100 max 100 max ss volts 
Direct Interelectrode Capacitances: 

Grid’) Nosh to MR late: POR Rae waceccccccnstgeunnsyerctoh ote toned Fue N eR Cote Gaonete 0.019 max pF 

Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 

Internal. &Shield se... ees. ee ES, OS SRR RRA eee 9.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal? @Shiel ities. Sie ae. RS Se eee 3 pF 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate” Voltare* . 20F Ae ate eee NS te SEAR da pete iho 'o 330 volts 
Grid=-No.35(Suppressor-Grid)* SVoltagew 5. )=. Sim 4. oe ie. wiottei ctl tees s 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage —<. . 2 j.i6 2 9-. -ci- pete tos eee 330 volts 
Grid=NoO: 2 Voltare © VE Pre rte caret oie Sn Rocio suepeusterers pater See curve page 98 
Grid-No.1¢4(Gontrol-Grid) *iVoltage, Ge. (95542 «ee .c cite lela eiekoden. onevel ste 0 volts 
Plates «Dissipationees.s 5 cvs. s cuss be cucvebeecsneies cach yegeios ep Miele coiehene yous sommes 3.1 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ...............0eeeeee 0.6 watt 

For grid-No.2 voltages between 165 and 330 volts ............ See curve page 98 
CHARACTERISTICS 
Plate. Supply = VGltage ne ccc oe career iaine seicnere 125 170 volts 
Grid2Nois Pv oltage gia 08 Peete sie sceneries aeteeo ters 0 0 volts 
Grid=No-2 Supply SVoltage tyre ccs caer eee tiene 125 170 volts 
Gathode-Bias’ Resistor’ 22 2c cows ave el ee ae ees 56 56 ohms 
PlaterP Resistors ee Oe on eleets Ue oeee 160000 — ohms 
Transconductance’* hist ee 5s AE ot tee ee 18000 — umhos 
BlatewGurrente sek koa eae octet 17 -— mA 
Grid= NoO:2= Current. ie ee i a ee oe eae 4.2 _- mA 
Grid-No.1 Voltage (Approx.) for transconductance 

Of LO a MMOS! oad ce ees ne re Grohe G Maaee Re Sanco «ale otelts — —22 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias' Joperation® .. S30F.toeoee. ce eee ceo. — 0.25 megohm 

For cathode-bias operation ..............-eee08- —_ 1 megohm 


TYPE 6KT6 
DC GRID-No.3 VOLTS (Ecz)=0 
DC GRID-No.2 VOLTS (Eco) =|25° 


on 


R ES 


‘PLATE (Ip) OR GRID-No.2(I¢o 
MILLIAMP 


O 50 100 150 200 250 300 350 
DC PLATE VOLTS  92cs-i4009T 


HIGH-MU TRIODE— 
6KT8 SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The pentode unit is used 
as an if-amplifier tube, and the triode unit as a sync- 
separator or voltage-amplifier tube. Outlines section, 
6B; requires miniature 9-contact socket. 
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enter voltage. (ac/dc) Aaa isistee wee is wee eS te hes sitet ee 6.3 volts 
eC MECGRIL COU GMPC. 5, «cick of'at ot ol of 0757 6) aves thot ot ohate-stetere’ oie’ or cre's. ofoiaters rs Seti ee 0.6 ampere 
Heater-Cathode Voltage: 
CONCEAL Re trite «nls alisha ich otereiaterai steele oleleletetete%s Sos: PRS oes wales +200 max volts 
PCT ELUM NOPE ooo. oho) ar ahh chaliaralcor scohewalel or otaier ec Searele® ot Se, BN ees 2 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: Unshielded Shielded 
CELOTS by (Oy MLE fe ae Ae . 3 3 pF 
Grid to Cathode, Heater, Grid No.3 of 
Pentode Unit, and Internal Shield .......... 3.2 3.2 pF 
Plate to Cathode, Heater, Grid No.3 of 
Pentode Unit, and Internal Shield .......... 1.6 2.4 pF 
Pentode Unit: 
DEN OSTEO PAGO ce no 6s ces ace occ sed ints els Jaus'sisle es 0.046 max 0.030 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield .............. etteD 7.5 pF 
Plate to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield .............. 2.2 2.8 pF 
Grid of Triode Unit to Plate of Pentode Unit .... 0.018 max 0.003 max pF 
Grid No.1 of Pentode Unit to Plate of Tricde Unit 0.006 max 0.002 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
ATOM V OILAP CG mamyn not. Fes eRe ey Le A 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 330 volts 
Cree NOL OLAS Ce oe ee Gelicwa sed dumiede — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
PAA LOMUOISSIDACIONN TS co eo oss is , nsole's wie Sis sas ciclgwis bee e eels 1 2.5 watts 


Grid-No.2 Input: 


For grid-No.2 voltages up to 165 volts .......... — 0.55 watt 

For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 
Piatemey oltage WP ir ee IS Ie FT CB. I SS SOR 250 125 volts 
TAG =INO OM OILA LO hace oie o.ordie otras acaba. so o SOE ee eh — 125 volts 
MG TIOHINOEREV OLLA LE oo ons. c 6c. c cc eras v0 oPaee eH ni etceas ayatorceelo te —2 —l1 volts 
IAMEDIRCATION SE ACLOL oo see ahi ocho te aie on oe oi hanaltome 6 ths 100 oo 
PlatewResistance .(Approx.). 2 25060 oe he boise ce tbls 31500 150000 ohms 
PRIUNAM PEM C ER INOCO 55s hvu pin 05.6 0 15.0, Gyn clay oPagyeelats S 3200 10000 pmhos 
ieiiyrn Ore ihe: «Sine VA et ae eee eee eee 1.8 12 mA 
GraigeNOOMECUTFeNG, co) 5 ho hoe oe Ae hls > be o So hence ats — 4.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

PAD) /THGN. pecan. Re ORs RD es ee at oR eee Oe Me —3.5 —T7 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ...............ec00% he 0.5 0.5 megohm 

For cathode-bias operation ...............e000- ok 1 megohm 


TWIN DIODE— 6KU8 


SHARP-CUTOFF PENTODE 10KU8 


Neonoval type with frame-grid pentode used in tele- 
vision receiver applications. Diode units are used as 
horizontal phase detectors and the pentode unit is 
used as a video amplifier. Outlines section, 10A; re- 


K Pp Tw S 
eoes quires neonoval 9-contact socket. Type 10KU8 is iden- 
9LT tical with type 6KU8 except for heater ratings. 
6KU8 10KU8 
ieatermeav oitave (ac/dc) 9h. 6 feces Abe co ee Se dees 6.3 10.2 volts 
PAGCHUGVMO UTTER EO Mite fe tats:< Riche feasts Cites iembidals 1a eels 0.725 0.45 ampere 
Heater Warm-up Time (Average) ..............20- — ita seconds 
Heater-Cathode Voltage: 
ivemh: cue ip sp ce leita iil a raat ch a Re ee i ach Sa +200 max +200 max volts 
OVO E MEU ATU Or hoes oo be Meck sidan sielshancioi skh Chae se 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Diode Units: 
Plate of Diode Unit No.1 to All Other Electrodes ............ 1.1 pF 
Plate of Diode Unit No.2 to All Other Electrodes ............ 1.1 pF 
Diode Cathode to Plate of Diode Unit No.l .................. 5.5 pF 
Diode Cathode to Plate of Diode Unit No.2 .................. 5.5 pF 
Pentode Unit: 
STIS RUE OLOU AE TALC atte nis cies TRIE eleiole oe Glcle @e aloe sees ee 0.1 max pF 


Grid No.1 to Pentode Cathode, Diode Cathode, Heater, Grid 
No. 2, Grid No.3, and Internal Shields ....................4.. 12 pF 
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Plate to Pentode Cathode, Diode Cathode, Heater, Grid No.2, 


rid).No.3;7and. Internal Shields 7. 5..).54))5jj-:s1s cela sie 4) s)s1sees essed 3 pF 
Peniads Grid No. 1 to Plate of Diode Unit No.l ................ 0.003 max pF 
Pentode Grid No.1 to Plate of Diode Unit No.2 ............... 0.003 max pF 
Pentode Plate to Plate of Diode Unit No.l ....................- 0.008 max pF 
Pentode Plate to Plate of Diode Unit No.2 .................... 0.008 max pF 


Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate i: Voltage Fekiaie., Seber o SES aed Seba seesaw ete cttere comes 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ...................-ee0e 330 volts 
Girid=No.:2::. Voltages: - kee ls ie SS cs PP ee ree ree curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ volts 
Plate. Dissipation? 2% ) Fe OP i og tah kes capitan aoie ee se aene les 1 watts 
Grid-No.2 Input: 

For voltages: up > to: 165 “voltsiva se. 28s oe la cae eet ese es p Is | watts 

For voltages between 165 and 3380 volts ..............eeeecees See curve page 98 
CHARACTERISTICS 
Plate Supply; Voltawe: .nnvceiglh bos ts cee at Bw ainovanstete auc 50 200 volts 
Grid-No.2 Supply Voltage ...............eeeeecceee 100 100 volts 
Grid-No.1 | Voltage =i. 555.005 5.05.05 ERE ci Bate 0 0 volts 
Cathode-Biasi Resistor: (oi coro oc gcngs orsts soeeeno oe pagtig as shenepete — 82 ohms 
Transconductance’ ? facts ose nt tice amas Weaie el eie — 20000 pumhos 
Plate Resistance (Approx.) ............-.ceeeeceee — 50000 ohms 
Plate?- Current.) O20 56S Bee es BI Ee 55* 17 mA 
Grid-Nol2: 2Gurrentirus, ek. ck ce ER eee 18* 3.5 mA 
Grid-No.1 Voltage for plate current of 100 wA .... _— —5 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For) fixed=bias” Operation § bi ic 64.s eadenels felless esate: © EIS # Sistas pigneloustel inns 0.25: megohm 
For cathode-bias “Operation | 1.452% ote eens sete fs wales) st enckenstaeiceleters 1 megohm 


* This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Diode Units (Each Unit) 


CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 2 mA ..............00- z 10 volts 


6KV6 


17KV6 BEAM POWER TUBE 


Novar type used for high-voltage pulse- or shunt- 
regulator applications in color television receivers. 
Outlines section, 31D; requires novar 9-contact socket. 
Type 17KV6 is identical with type 6KV6 except for 
heating ratings. 


6K V6 
Heater Voltage’ (dce/deyou. Viet te Fin ties ole tis 6.3 
Heater. Current .ckverss oc Pink Lar ore oral ete te babe ebait- ake te 1.6 
Heater “Warm-up: ‘Time: ij32 2. cfoleecs sas See ast ian iene — 
Heater-Cathode Voltage: +200 max 
Peakiivaluer: inas. - poe sales eat —500 max 
Averages jwalvie. 22. cm dee ee hp aaalerctons Beare 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
Grid. No.1+tot Plate 49.2074 .2202. Seren Rh Peete Ao eaiee ase 1.2 pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
and: Grid BNGISE oy BRP a al a ele ss US ei eis rs aetieeele ae pF 
Plate to Cathode, Heater, Grid No.2, 
and: ‘Grid NOs3 Woo Aes ais each Res he ee ania ates hallootistiscehes oie tet tales 9 pF 
Class A, Amplifier 
CHARACTERISTICS 
Plate VGMAR@ 6. oes pu nnoe Tae ee 1 ae ene oe tel 100 140 volts 
Grid-No.3 (Suppressor-Grid) Voltage .............. 0 0 volts 
Grid-No.2 (Screen-Grid) Voltage .................. 140 140 volts 
Grid-No.1 (Control-Grid) Voltage .................. 0 —24.5 volts 
Triode Amplification Factor# ................02000- — 4 
Plate Resistance (Approx.) ...........cc cee ee ee eees — 6000 ohms 
Transconductance Hii has eee ee oe eee selene eee — 9500 umhos 
Blate” Currents. ein sca ar aeerreee ahs we ines reba oc udimecc 5808 80 
Grid-Nol2’ Current) oy sre ere take ee ee ties abe as 248 2.4 mA 


Grid-No.1 Voltage for plate current of 1 mA ...... -- —42 volts 
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High-Voltage-Pulse Shunt Regulator 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DCeriatessupply Voltage (Ib i—)0 mA) Ve. Fh. Pe ee 770 volts 
Péak eeositivesrulseisPlate VoltazweAMme 248. 20). cod eet ewe rece 6500 volts 
ReakeNergative-reulse Plate: Voltaze® «.. ...cigcccevsfbie.oi0 00.5 + 200,050 0 0,0, 1500 volts 
IG ICIOING. MUO ILLALS | BEE 65.5 ic. cecgdliene esios ore. oye wleieine lee ow awias aa. OG 15 volts 
GIRO TATA SING VOL ERLS | Bisa ncccg sce cskeeeces wa oiee ocob supyieceygsicaish esicoreigdusea eos, oce say Oussliouc ole 220 volts 
DC Grid-No.1 Voltage, Negative-bias value .................00000- 15 volts 
Peak Negative-Pulse Grid-No.1 Voltage ............. 00. cee eee eee 330 volts 
Pealom@ at node mOurrent sik & «sO EG ons oie aie.) 6 6.00 i) oie winpeye es 9 10 oie 950 mA 
morn route A tNOGEROULTeENt Werte oc Seite oo oo oum, op 5,016 0010.0 9.06 eels ae * 00,008 275 mA 
dere PPE STDS GION Tee RNG So 5 oss BA sie ora oro Rims 01 yee eye's oh el 4) Sayer ecme, 08 20* watts 
Ce aang PINT GULL 50 oc 8 BM og 3 rouse ca arlene oes rvs de es olor 96 ALD AL, oben divoh sdlodhagenysoj!6p Syme 3.5 watts 
Bulb Temperature (At hottest point) ............. 0. cece ee eens 240 Cc 


MAXIMUM CIRCUIT VALUE 


Grid-No.1-Circuit Resistance: 
For grid-No.l-resistor-bias operation ................2.eee eee PY megohm 


# Grid-No.3 and grid-No.2 connected, respectively, to cathode and plate at socket. 


® This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


4Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


i Adequate circuit precautions must be taken to protect the tube in the absence of grid- 
0.1 bias. 


* Plate dissipations up to 24 watts maximum are permissible for short periods of time 
(up to 10 seconds maximum) provided the maximum envelope-temperature rating is not 
exceeded. 


HIGH-MU TRIODE— 6KV8 
SHARP-CUTOFF PENTODE 11KV8 


Miniature type with frame-grid pentode unit used in 
black-and-white television receivers. The triode unit is 
used in general-purpose voltage-amplifier, sync-sepa- 
rator, and sound-if-amplifier applications. The pentode 
unit is used as a video-output tube. Outlines section, 
6E; requires miniature 9-contact socket. For curves of 
average plate characteristics for triode unit, refer to 
type 6AW8A. Type 11K V8 is identical with type 6K V8 


SDX except for heater ratings. 
6KV8 11KV8 
lester VOlLAre: MaAC/dC) fi SRR LE Sunil. se od ot Ds elet 6.3 10.9 volts 
Crem EON Ga Pd oe srs cos le Saf ob oe ctseyns, ye ee SAN a law Hie 0.775 0.45 ampere 
Heater Warm-up Time (Average) ................ —_ 11 seconds 
Heater-Cathode Voltage: 
eR LES CME eo Ah ok se aod Maite aos «ahve, Biko eek os.-6. © +200 max +200 max volts 


AVETACCE VAIUC -.. .. Pettet hs ee PUR EO! ra, PS 100 max 100 max volts 


Direct Interelectrode Capacitances (Approx.): 
Triode Unit: 


Meret MLM LUC MEM air aoe crea crore Grain ie eortae wicker oliese tes St} OL ereuer sm ous eee erateacl le eee tere 3.7 pF 
Grid to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
RU CePUN CEPA SNIClG 6 Hs MRO tric a one ci sm Sysusue akdicuers evchexemeotpcudons 2.5 pF 
Plate to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
Bide actern al MSnield> fst seer e note cee ANOS cre bk see 2.4 pF 
MiircnemGridutow Fentodewbr late. o..ycbivch oo Sorgen cote ele Coteus 0.015 max 
Pentode Unit: 
GINO sie SCOPE laters tee 2 ae Aly one chon Sheets te oot nde ys 0.12 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Br rertyettmeSte line ob Sen ai a ch wera niches. cre Memellocols cals there aber s 13 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
DPN SOISIG Ne Sees Se neyo op cy. WR Se ae eee eee oe 4.8 pF 
Benmtodemtiater tO. 1 riode’ Plate! io 6.3 fers oe ees wa on eens kt 0.17 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
PAG CMV ASDA eM sor. er een ee ee Te as 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 300 volts 
Mir Matel INES cmeOW OA EELO OR Ohio 55 21 o's oheceue dons’ a ous loededalolenefelsteseseys — See curve page 98 


Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
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Triode Unit Pentode Unit 
1 5 


Plate “Dissipation er. Fic scl cae cc ceo vasmciet eee watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts .......... — 1 watt 

For grid-No.2 voltages between 150 and 300 volts — See curve page 98 
CHARACTERISTICS Triode Unit Pentode Unit 
Plate Supply Voltage . cielo. Ae ee Aree 200 125 200 volts 
Grid-No.2 Supply Voltage ...............-eeeeee — 125 125 volts 
Grid-No.1 Supply Voltage ................22ee ee —2 0 0 volts 
Cathode-Bias Resistor ................ Aa ee ENG a 82 68 ohms 
Amplification (Factor 57.200. 0. Ais rete bets etorta te el 70 — — 
Plate Resistance (Approx.) .....2....-..-00000; 17500 55000 75000 ohms 
TrANSCONGUCtANCE © oS se hers etee releteretstateletorstolel oterets 4000 21000 23000 pmhos 
Plate. “Carrenters ochre eee ht et ee APN Het thctels 4 16.5 20 mA 
Grid-No.2 (Current. © 2.52) ie eae dette tre te tototeneters — 3.1 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

LOO LA eee ic ere rete ete erties hat eter totic ts te ee tete —4.5 —4.2 —A.2 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 

For fixed-bias operation ............cceeeeeees 0. 0.1 megohm 

For cathode-bias operation .............-e02000- 1 0.25 megohm 


TYPE 6KV8 PENTODE UNIT 
GRID —No. 2 VOLTS =125 


2) 


PLATE (Ip) OR GRID -No.2 (Ic 
MILLIAMPERES 
oo] 
(e) 


ce) 50 100 150 200 250 300 350 
PLATE VOLTS 92CS-11946T2 


6KY6 


TKY6 SHARP-CUTOFF PENTODE 


Miniature type with frame grid used as video output 
amplifier in color and black-and-white television receiv- 
ers. Outlines secton, 6E; requires miniature 9-contact 
socket. Type 7KY6 is identical with type 6KY6 except 
for heater ratings. 


6K Y6 
Heater’ Voltage ((ac/dce) “icc. eons. co d.cchovaie + egdcousibacnts 6.3 7.3 volts 
Heater. Currents tie er eee oericciar are 0.52 0.45 ampere 
Heater? Warm-upy Lime” so ce cece ee cass eistalewees —- ad seconds 
Heater-Cathode Voltage: 
Peak \ivalitemy boeisla crc ccc hea nte ces eis ee eee +200 max +200 max volts 
Average” value’. ..c. 6s os des See LE Rt we 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Grid: No.1) :to Plate eo ec an even tea ens ERIE recess 0.16 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid .No’s. and;.nternal Shield!) i. co on cee ice Serer ae 14 pF 
Plate to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield ........................0405 6 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate “Violtmmer - #509. Mie See 6 0rd occa teesy chia donor Pacieadans mal a bois teens ele 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ................... eee 330 volts 


EE 


TECHNICAL DATA . ool 


See BEEN Cre CDL EIRP OEE hades Scions ioe ete utulied sreldii ale Ale sik oho min Sale eg eee See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
CUESTA TRON G5 case ec: cael ev ooae eh + Raiotoheawwenescikt crete asda oil oy'eiactigous belie, axe 9 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ....................-. 1 watt 

For grid-No.2 voltages between 165 and 330 volts ............ See curve page 98 
CHARACTERISTICS 
Pew SUDDIVERVOltRge 8/5 trees re eke dha nes cute habla cee 200 volts 
Rabie OC SdY CLEATS. 8s « avait hus: Mansi Soak was een Ble ee le wed woken Connected to cathode at socket 
STGaNO-c vouppiy Voltage... «Ril s Ateneo cree Beh oe ce cckeeas 135 volts 
Grid-Nome supply) Voltage esy.). soe bee. sks ERS OT PIR 0 volts 
Catnode-bias. ReSiStor sos" adees . . . oR) ele. cok ce sce cca 47 ohms 
Pee MMERTICe CA DDFOX.) 5 ok nye ck vc coda cialecvecrseacenaceis 40000 ohms 
ENNIS MeN Sate sss Me siis'o vb nO en aR bo ab ola 30000 pmhos 
eaneea RE ETE TE TNG WME Soir St Sis Osc Share ei tiie arias Sacasio eleie: URE Ole ian tie cre 30 mA 
ROE eMC IT ETG Ate on core. wecciecisioxoloreitivis wecie Wich ho ene ces 5.2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 100 wA ........ —A4.5 volts 


MAXIMUM CIRCUIT VALUES 


Grid-No.1-Circuit Resistance: 
MOTEUxed-DIGG, OPETAtiON 656.5 oo cc os hos ks lh 0 oo cose ne nlulerelole elele 0.1 megohm 
Wor, eatnode-bias operation. .«.......5660.6cccce ce bcc sw eene 0.25 megohm 


TYPE 6KY6 
GRID-No.2 VOLTS 2135 


PLATE (Ib) OR GRID - No.2 (Ic9) 
MILLIAMPERES 


© 100 200 300 400 500 600 
Jp lta ia 92CS-13833Ti 
Refer to chart at end of section. 6KY8 
HIGH-MU TRIODE— 
BEAM POWER TUBE 6KY8A 


: ISKY8A 

*8 Novar type used in combined vertical-deflection-os- 
cillator and vertical-deflection-amplifier applications in 
‘Pr black-and-white television receivers having low-voltage 
“B” supplies. Outlines section, 30A; requires novar 9- 
contact socket. Type 15KY8A is identical with type 
6KY8A except for heater ratings. 


6KY8A 15KY8A 
6 


eee MOR CO MBO/AC) 01). 6 slo's ods bc aed nes eau 3 15 volts 
PIGASEr MAST Tent ie. Mie lcci nc kw och s Mt hoi a whe 1.1 0.45 amperes 
Heater Warm-up Time (Average) ................. ao 11 seconds 
Heater Cathode Voltage: 
AE LULEL ON Pn cons Sac igh cscs teks ve lorie baie doe! s ahaeel a SR ode +200 max +200 max volts 
PACT CEM EUAN Was cc Ma Gek owe wee utile cam OTS 100 max 100 max volts 


Direct Interelectrode Capacitances (Approx.): 
Triode Unit: 
SERRE OC arte tere rr re en og steve AMER © UME ob 0.44 pF 
SsTi LO MOBLROdEWANG,) Ekeater® Selec ec. clei beled lee oe osm onie SY wlet 15 pF 
mBaeve tO Cathode and) Heater oo...) essence e ee he ceows q pF 
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Pentode Unit: 


Grid” Nol = to: Plate 25sec es Se cre ne ees ean Bree onons 0.048 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 2.6 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 0.28 pF 


Class A, Amplifier 


CHARACTERISTICS Triode Unit Beam Power Unit 
Plate VV Oltage: pememeciietie elites ctenelerens 250 50 135 120 volts 
Grid-No.2 (Sereen-Grid) Voltage .... — 120 120 * volts 
Grid-No.1 (Control-Grid) Voltage .... —3 0 —10 —10 volts 
Amplification] Pactor. 2% fess. cae oi 64 — — qT 
Plate Resistance (Approx.) .......... 40000 — 18000 — ohms 
Transconductan cements oo. sie sees 1600 —— 8400 — pumhos 
Plate: .Currenteiys « crcertigee is co eewse 1.4 170° 39 — mA 
Grid=No:2e (Currentio onion tine o co oeletes & — 20¢ 3 — mA 
Grid-No.1 Voltage (Approx.) for plate 

CULTENG HOLM MAS osetia — — —24 — volts 


* Triode connection, grid No.2 connected to plate at socket. 


e This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Vertical-Deflection Oscillator and Amplifier 


For operation in a 525-line, 30-frame system 


Triode Beam Power 

Unit Unit 
MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 
DC Plate Voltage ...... Ses of ARON Cement aEe:, Abetinsines oc: 330 300 volts 
Peak Positive-Pulse Plate Voltage# 

(Absolute) Maximum)" ge ) epee crceresue or cuel onto enees — 2200F volts 
DG .Grid=Noi2)V oltarewe ie oes eet ae eee — 150 volts 
Peak Negative-Pulse Grid-No.1 Voltage ............ 400 250 volts 
Peak: Cathode: ‘Current: (25 .).-.26h 5 Be oe ee ce 17 200 mA 
Average Cathode! (Current eee 7 fiat sae ors oases 22 60 mA 
Plates Dissipationsta ch ams coe. 1 i antatiekecueror roles reener craters 1.5 12 watts 
GridsNor2e INDUC akelcs Oo Curae eee ter eteraeee sicremrenete — 1.9 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For grid-resistor-bias operation ................ one, 222) megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
+ Under no conditions should this maximum value be exceeded. 


TYPE 6KY8A 
BEAM POWER UNIT 
GRID -No.2 VOLTS=120 


TYPE 6KY8A 
TRIODE UNIT 
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MEDIUM-MU TRIODE— 6KZ8 
2» SHARP-CUTOFF PENTODE be Sachs 


Miniature type used as combined oscillator and mixer 
‘xr in vhf color and black-and-white television receivers. 
Outlines section, 6B; requires miniature 9-contact 
socket. Types 5KZ8 and 9KZ8 are identical with type 


6KZ8 except for heater ratings. 


5KZ8 6KZ8 9KZ8 
Heater Voltage (ac/dc) ................ 4.7 6.3 9.45 volts 
Heater s@arrent 20 cca eee ewes 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Average) ....... 11 11 li seconds 
Heater-Cathode Voltage: ; 
PPA OVRIUG His 665 kode eh oe Oe eee +200 max +200 max +200 max volts 
Awerawe VAIO! s cc55)s 5. ae eee oe 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances :* 
Triode Unit: 
Mee A EEE eee eA GE re) cate ry cat ieee aa heseusOare rae eke oo! datdecpilo ia dy dp slingaihel gan douse ini 1.6 pF 
Grid to Triode Cathode, Pentode Cathode, Heater, Pentode Grid 
eee IME SRORLOP Ld. Tes aaa ee oar pris oe ci dejar aa ee <e 3.2 pF 
Plate to Triode Cathode, Pentode Cathode, Heater, Pentode Grid 
Pee. TIGOter |. Aart ss ss tistelo Fada blade ees etna Pa «eee apne - 1.8 pF 
Pentode Unit: 
(CYS) TTR Sg meyer Sei ieee Si ghd Pa Ai Ae a ERAN ac et 0.01 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
CePA SHICIG, | oS hate dvinre eet in ee ete cee uae cis ces 5.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Pnternad ONIeCla «6.5 Less .o:0 MARE EE eg dt eae. Shee oes 3.4 pF 
Heater to Cathode (Each Unit) ............. ccc ccc ec cece ceeees 3.2# pF 
* With external shield connected to cathode. 
# With external shield cornected to ground. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
AREOLA SE Me ne ae es ole a slavs.cle bs secu eslaieelss 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... —_ 330 volts 
KrRAt IOS DAV OLUR DO oe HRS see Re ae ele cle ate ciee ewes — See curve page 98 
Grid No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
PARLE MO IBSIDOLIONS ooo Si aie ese s ays ws 6 sles s'ele'e's'e's siete « 2.5 2.5 watts 
Grid-No.2 Input: > 
For grid-No.2 voltages up to 165 volts .......... a 0.55 watt 
For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 
eC RMMM SEL OT oo 0 aylore uw aceyas done ieee éie wie piers wh ieesye ne & 125 125 volts 
Louie IIE OURS axe odo sare epi siivace 0 8b oe ae Gleiotone ohare 0 — 125 volts 
GYIG-INOFL> VONASC ...cwtivir. lsjok we + sesh a ie's 0 wibie eter areiete's « —1l —l volt 
Mmouncavion “FP aCtOr 1.2.50 cc sie eset eesccdceeees 46 — 
Plate Resistance (Approx.) ........cccecccceccceces 5400 200000 ohms 
PPV ANECONGUCCANCE (9%. © clo clon olansisle sldlaia.dlelete 6 ab ala ecs 8500 7500 pmhos 
inte OUTrentae ts i ois oe ie ee as aves bbw he bs estee 13.5 12 mA 
Grider eGUTTENG Fhe. «choirs ecu eiels ob oe belts de Soe sees — 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
Os unl i aia RG nt oa a ae —8 —8s volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation .............cccceecee: 0.25 0.25 megohm 
For cathode-bias operation ................006. 0.5 0.5 megohm 


Refer to chart at end of section. 6L5G 
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6L6 BEAM POWER TUBE ~ 
6L6GC 3 


Metal type 6L6 and glass octal type 6L6GC are used . f) 
in the output stage of audio amplifying equipment, 
especially units designed to have ample reserve of 
power-delivering ability. Outlines section, 4 and 19D, H as OF 


respectively; require octal socket. These tubes, like OnsO 
other power-handling tubes, should be adequately ven- S616 & 
tilated. Type 6L6GC can be used in place of type 6L6 s 
and may be supplied with pin 1 omitted. TAC 
Heater Voltave’. (@C/OC) — cocgecis cic c+ cisuere s shaitys o-sislewe ailahete c oisicicie er 6.3 volts 
Heater: Currenter. . Goes on oc aco are s bin e.6 ails: beeen we seen a nteretan c ne aoe emesis 0.9 ampere 
Heater-Cathode Voltage: 6L6 6LE6GC 
Peale vale qe es cia eck, sate os oe nese sem Tae ake ene +180 max +200 max volts 
AVEVAR CR VAIUC) hos. Bee Tito e eiete ae — 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
Grid No:k toy Plateut <>, i. eee oe eee 0.4* 0.6 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and 
GridseNo sk ce On CeCe mae cree eres tater 10* 10 pF 
Plate to Cathode, Heater, Grid No.2, and 
GridVE NO: Siig ree ene eee rsumue re 12* 6.5 pF 
* With pin 1 connected to pin 8. 
Class A, Amplifier 
6L6 6L6GC 
Design-Center Design Maximum 
MAXIMUM RATINGS Values Values 
Plate Voltawe (2) . era ee i Saher tz 360 500 volts 
Grid-No.2 (Screen-Grid) Voltage .................. 270 4504 volts 
Platet Dissipation: Pate. Mie tees oie cise creas cis oneie mies 19 30 watts 
GridsNOs2 Palm PiU GiapwH ys cic ecote os “Siccovs eave garerauere mile Bibs vate 2.5 5 watts 
TYPICAL OPERATION 
Plates, Voltawes caseeelh <0 Sento cahopcbey We cereus. ones ceabator et 250 300 350 volts 
Grid=NO:Zuaiv O1ER Le assess ce caie eet ote aco ero asia os 250 200 250 volts 
Grid-No.1 (Control-Grid) Voltage .............. —14 —12.5 —18 volts 
Peak AF Grid-No.l1 Voltage ................... 14 12.5 18 volts 
Zero-Signal Plate Current .................000- We 48 54 mA 
Maximum-Signal Plate Current ................ 719 55 66 mA 
Zero-Signal Grid-No.2 Current ...............00- 5 2.5 2.5 mA 
Maximum-Signal Grid-No.2 Current ............ 7.3 4.7 qT mA 
Plate Resistance=(Approx.)) (22... sccscd ste oe ces aus 22500 35000 33000 ohms 
Pransconductancenn: ? sso fond Jha. ale ee eae 6000 5300 5200 umhos 
Hoad s Resistance ge es ae ise cinenente ener asere tebe coirs 2500 4500 4200 ohms 
Total Harmonic Distortion ....................- 10 11 15 per cent 
Maximum-Signal Power Output ................ 6.5 6.5 10.8 watts 


4In push-pull circuits where grid No.2 of each tube is connected to a tap on the plate 
winding of the output transformer, this maximum rating is 500 volts. 


Class A, Amplifier (Triode Connection)t 


6L6 6L6GC 

Design- Design- 
MAXIMUM RATINGS Center Values Maximum Values 
Places V.OMA ge it pare ett eran cok cai) Soak aes cu cue Atte ae 275 450 volts 
PlateDissipation™ (Totaling. siti. wte <class 19 30 watts 
TYPICAL OPERATION 
Plate Volta rece yee eke aisha’ <isids vee Note euo, odthel cro exevadeis ie sha irane oaee 250 volts 
Grid= Nou’ Voltaren tae oy cacestt teks hs icc oe es ccc take los hee Selle Crea iallc eae —20 volts 
PeakZ AF -Grid=-No.L Voltawes: a. oo cc ede ne oe terrors Ree ee ave eae 20 volts 
Lero-oigial, Plates Current? sain ataeets oo ee che delete Scones 40 mA 
Maximum=-Signall’ Plates Current: 92.2204. 20 ao cin, ctecce se sie eos cee 44 mA 
Pilatels Resistance: -(Approxs) S20 3 «sick chatnc eec na tiels siecle sce crn lattheyel Sclere aed 1700 _ ohms 
Amp lificationes Factor 6 fc cic hee cas ete iced ocala eS cL a ce eene Crone 8 
TYransconductanCentrns tcc bjcic Some oaks Ghee oaks ok era Ear aioe 4700 umhos 
Load MResistan cee ag oe me 6 Raa thees «aw te ee Cee 5000 ohms 
Totalh Harmonics Distortions © fiers cates cee aie a> ee ee ae 5 per cent 
Maximum-SienalmPower Outputs occ jobs Mla Beuls Se ac ae 1.4 watts 


~ Grid No.2 connected to plate. 


TECHNICAL DATA 


Push-Pull Class A, Amplifier 


MAXIMUM RATINGS (Same as for Class A: Amplifier) 
TYPICAL OPERATION (Values are for two tubes) 


Pe ILA OME eons. nc cee cece cre ccd e+ © dussoresesduecece ese 250 
COP EES)" AGN oS a 250 
TCI RUV OIL LO! 55S coco cs coho cso csiieesslayese pb aie ee ousio we @iecew —16 
Peak AF Grid-No.1l-to-Grid-No.l1 Voltage .......... 32 
Zerp-pignaw eiate Current 2 6. 6c eee ccc eee eee 120 
Maximum-Signal Plate Current .................6. 140 
Zero-Signal Grid-No.2 Current ...............ese0- 10 
Maximum-Signal Grid-No.2 Current ................ “wpigasl Ue 
Effective Load Resistance (Plate-to-plate) .......... 5000 
Total Harmonic Distortion «..............2-cccesee 2 
Maximum-Signal Power Output ................... 14.5 


TYPE 6L6GC 
GRID—No | VOLTS=O 


LT 


PLATE MILLIAMPERES 


PLATE VOLTS 92CS-10327T 


MAXIMUM RATINGS (Same as for Class A: Amplifier) 


TYPICAL OPERATION (Values are for two tubes) 6L6 
RiatewsVoltageso i... 05 cee a SEPA SS Toe. 360 

Gree Ne OLLALO 8 og. 6 oh bein cere te case nn se RMA 270 

RIA ANO EY OLURSOR 2 oc ok sce 3 Ase ey ele the SRS —22.5 —--22.5 
Peak AF Grid-No.i-to-Grid-No.1 Voltage ...... 45 
Wero-oienal. Eaves sCurrent: ©. 2. co. 2 cies. elele ddan oF 88 
Maximum-Signal Plate Current ................ 132 
Zero-Signal Grid-No.2 Current ................ 5 
Maximum-Signal Grid-No.2 Current ......:..... 15 11 
Effective Load Resistance (Plate-to-plate) ...... 6600 3800 
Motal pHarmonic ~DistOrtion’ .. . os cesses eee soi 2 2 
Maximum-Signal Power Output ................ 26.5 


Push-Pull Class AB. Amplifier 
MAXIMUM RATINGS (Same as for Class A: Amplifier) 
TYPICAL OPERATION (Values are for two tubes) 


eMC CM ee ho tees 5d Ob OT oe Ste wie ee, bt Oa ae 360 
Granta VOMare. 4... eR, BOT... see 225 
eNO MIG OILAR Se en dof. s OS Se Hare a etl ears ws ods —18 
Peak AF Grid-No.1l-to-Grid-No.1 Voltage .......... 52 
Peroewignal bt ilate. Current 90... ss cee sce rece eee : 18 
Maximum-Signal Plate Current .................66 142 
Zero-Signal. Grid-No.2 Current .................6. : 3.5 
Maximum-Signal Grid-No.2 Current .............. 11 
Effective Load Resistance (Plate-to-plate) ........ 6000 
Total Harmonic Distortion ....................6. ae 2 
Maximum-Signal Power Output ............2.006 ; 31 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


igre xen=b18S! OPCLALION © ois su. /oiy «,cwrs ofa sieie,s spalede ehcie,ereia cies sles : 


Mote CATHOME-DIAS MODELAtIOD o> cist eeehst a eiataver s skeh ous, slererslereioleie slots) sues 


Refer to chart at end of section. 


Refer to chart at end of section. 
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6L7 Refer to chart at end of section. 


6L7G Refer to chart at end of section. 


6LB6 BEAM POWER TUBE 


Duodecar type used as horizontal-deflection amplifier 
in color and black-and-white television receivers. Out- 
lines section, 16E; requires duodecar 12-contact socket. 
Heater: volts (ac/dc), 6.8; amperes, 2.25; maximum 
heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 


Triode* 

CHARACTERISTICS Connection Pentode Connection 
Plate. Voltage ..2icin shee g. 125 5000 50 150 volts 
Grid No.3 (Suppressor Grid) .... Connected to cathode at socket 
Grid-No.2 Voltage ................ 125 110 110 110 volts 
Grid-No.1 Voltage ................ —25 — — —20 volts 
Plate Resistance (Approx.) ...... — — —_ 6600 ohms 
Transconductance................ — — ~— 13400 pumhos 
Plate’ Current)... eS — — 560 105 mA 
Grid-No.2 Current ................ — — 46 z mA 
Grid-No.1 Voltage (Approx.) for 

plate current of 1 mA .......... — —125 — —40 volts 
Amplification Factor ............. 4 — — — 


* Grid No.2 tied to plate. 
t This value may be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 
Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DC* Plate’ cSupply™ Voltagev *. . ser ns Pe ee oe een ee Mee 990 volts 
Peak Positive Pulse Plate Voltage# (Absolute Maximum Value) .. 7000 volts 
Peak Negative-Pulse Plate Voltage .................. cece ee eeee 100 volts 
Grid-No.3 Voltage, Positive-bias value ..........cccccccccccccccece 0 volts 
Grid-No.2 5 Voltage ir sci o.s Piissincea Pe Sd wnat hath AP a ae eee 200 volts 
Peak Negative Grid-No.1 Voltage .................. ccc cece ee eeee 300 volts 
Peak, Cathode Current ie ccc cude ees ow areata tite oe A Fe 1100 mA 
Average Cathode Current. i. 26 26% vince Ode es Mb es 815 mA 
Plate Dissipation® (Absolute Maximum Value) .................. 30 watts 
Grids No.2 «INDUS! V5 40. soles ane sce oe tee cas ee Te a eee 5 watts 
Bulb Temperature (At hottest point) ............. 0.02. cee cee ees 250 °C 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


With feedback-type high voltage regulation .................. 1.2 megohms 
With shunt-type high voltage regulation (switching mode) .. 10 megohms 
Grid-No.3-Circuiti gResistanc€ Se. 4 ck ee oe ee eee 0 ohms 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
= A bias resistor or other means is required to protect the tube in absence of excitation. 


6LB8 MEDIUM-MU TRIODE— 
10LBS SHARP-CUTOFF PENTODE 


Neonoval type with frame-grid pentode used in tele- 
vision receivers. The triode unit is used as a voltage 
amplifier; the pentode unit is used as a video amplifier. 
Outlines section, 10A; requires neonoval 9-contact 
socket. Type 10LB8 is identical with type 6LB8 ex- 
cept for heater ratings. 


TECHNICAL DATA 


Heater Arrangement ............--ccceeccecereeees 
PlenterevVoltawe nn 6 fs sees eee ha cee cee eeeseoge sls 
REOR LOE CULE OT Lote chk Pat ret hel ai at vot oP al ah wr lio el ahaa eel on eran ete 
Heater Warm-up Time .........-.-.ccseseccssseees 
Heater-Cathode Voltage: 
SRA IG PRs dd oF are oo oe a aisle) de 8 or md eres 
OPA S VIDE «0 icc cect nccdedseeerdessaatads 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
330 


iRickes Weare 0 eee aii esi ania eiicmriarsn 
Grid-No.2. (Screen-Grid) Supply Voltage .........-. 
MIA PINOLOMEVOltAD Gn... cs pees sce e cee sees ese ee 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 
Plate Dissipation .............2...-seecee. Pee men her 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts .......... 

For grid-No.2 voltages between 165 and 330 volts 


CHARACTERISTICS 


Plate Supply Voltage ............. cece cece ence cence 
Grid-No.2 Supply, Voltage «..........0cc cee cnn ewes 
RESIN OT VOLCARD ORO lok Oh to eeeetees cles ele sjaere ue ieee 
Cathode Bias Resistor HUA eae aie alias oleveiere ss 
Amplificationmebactor! 6866 5 ee ee ee wei ene eees 
Plate Resistance (Approx.) ....... 2... cece eee e tees 
Pra VSCONGUCtTANCE: conse «cic ssi verernn sme as ys syeets 
LA COMOULTOTIG Mt tice ona ee Gigs oe Shenae arose she ilegsilo we ceunte’s 
Gride No 2mCurrent. cc ..ccclcaw ee ees Se ee eae « 


- Grid-No.1 Voltage (Approx.) for plate current of 


Surg ialtcra) a aie ce /o \s) 6. (6 4) e)e) pb): 8. 6/16) Ole 0) 0[e e100). © (0 “6),6) 001 '¢ 


DO ee es = eau anapae $ > aesysl ib bupters ouie She ¢ ere 


MAXIMUM CIRCUIT VALUES 


Grid-No.1 Circuit Resistance: 
For fixed-bias operation ..............20eseeeee 
For cathode-bias operation ......... ......20e6- 
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6LB8 10LB8 
Parallel Series 
« 10.2 volts 
0.725 0.45 ampere 
—_— 11 seconds 
+200 max +200 max volts 
100 max 100 max volts 
330 volts 
_— 330 volts 
—_ See curve page 98 
0 0 volts 
2 4 watts 
_ 1.1 watts 
— See curve page 98 
125 50 200 volts 
— 100 100 volts 
0 0 0 volts 
68 — 82 ohms 
30 — — 
6000 — 50000 ohms 
5000 — 20000 pmhos 
13 55* 17 mA 
— 18* 3.5 mA 
—10 — — volts 
— — —5 volts 
0.5 0.25 megohm 
1 1 megohm 


* This value can be measured by a method involving a recurrent waveform such that the 


maximum range of the tube will not be exceeded. 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 


Miniature type used in color and black-and-white tele- 
vision receiver applications. Pentode unit is used in 
noise-immune gated-age-amplifier circuits, 
triode unit in sync-separator circuits. Outlines section, 
6E; requires miniature 9-contact socket. Type 8LC8 is 
identical with type 6LC8 except for heater ratings. 
For curves of average plate characteristics, refer to 


type 6KA8. 


Heater Voltage (ac/dc) ............ esse eeeeserecene 
lsicyesy: COM Wa RS ch are ar ae ee 
Heater Warm-up Time (Average) ..............06- 
Heater-Cathode Voltage: 
CME UTC Wi oicn's-- cao ROHN LURE ROS, «0 Soke Role habhe ss el 
ROTI OS i oe oon iagld bso tin» owl's 0 aiengei Syria im Oe 


Direct Interelectrode Capacitances: 
Triode Unit: 


6LC8 8LC8 
6.3 8.4 
0.6 0.45 
11 11 


+200 max +200 max 
100 max 100 max 


Crider tOmPEAALO ne. ix StRIEE NERS. Gea oe sty ehtee octal aes aalwieger eta eins Sts oe 
Grid to Cathode, Heater, Pentode Grid No.3, and Internal Shield 2.8 
Plate to Cathode, Heater, Pentode Grid No.3, and Internal Shield 22 
Pentode Unit: 

SeeLA EEL ALC re ie rere le oo eme wll eveniests ve. slelebela 6 gel oh eie 0.10 max 
Grid No.1 to Cathode, Heater, Grid No.3, Triode Cathode, and 

LODUEPO TEAL. (STAVE lee ee era a nampa det Sane tice eee ieee RAR aE AURIS PME cy 10 
Grid No.3, Triode Cathode, and Internal Shield to Plate ...... 3.4 
Grid No.1 to Grid No.3, Triode Cathode, and Internal Shield .. 0.36 
Grid No.3, Triode Cathode, and Internal Shield to Plate, Cathode, 

Heater, Grid:No.1, and Grid No.2 ........c cc ccccctssenoes 12.5 


6LC8 


8LC8 


and the 
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Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit 
PlatereV Ol¢B eS MR oiscicc 5ccic SE ate ne os celle lela ope acerecatepebekeite Le eereraet Se Ba 300 volts 
Grid Voltage: 

Positive-bias: values: fc eyes cece kdcdo eee eicie Sara eters lorena aiote , 0 volts 

Negative-biasifivalue wins Patti ooo oS oaks w cans eo woe caine Batata ee 50 volts 
Pilate Dissipation, <<. HAIER 6). cceccteiwie te epnisin 8 ctnelnre tera ote ae 1.1 watts 
CHARACTERISTICS Triode Unit Pentode Unit 
Plate Supply Voltage 2. 6...6 isc cebu md stent ates «ie ahete 200 150 volts 
Grid-No:2.. Supply.» Voltawe: asici o6.c:b.0%8 so 2 «3 Sinect ahs « — 100 volts 
Grid-Noil? VWoltaweie a .o5 ceo ost tie ae sis © es abtaemths, wieheropage als —2 — volts 
Cathode-Bias” Resistor, 2). 30.) Pde aies oe aot eteleretels eas — 180 ohms 
Amplification. WR ACtOR oN aie erates cases s a foiauaialstoebeds 70 — 
Plate Resistance (Approx.) .............eeee wees 17500 100000 ohms 
Transconductance, Grid No.1 to Plate ............ 4000 4400 pmhos 
Transconductance, Grid No.3 to Plate ............ — 600 pumhos 
Plate Current See roc ee ie eerie ai cies ote eerie 4 4 mA 
Grid-Noj2. ACurrent-me 628 5 o's de oiecac tees ee elles ‘: — 2.8 mA 
Grid-No.1 Voltage (Approx.) : 

For plate current of 10 wA ............ cee eee —5 — volts 

For plate current of 20 wA ........... eee eee ee — —4 volts 
Grid-No.3 Voltage (Approx.) for plate current of 

VAN WI Olle COMPO aar, RSL RECO aMIey. MRCS nies ts oh tt eam Ee — —T7* volts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: Triode Unit 

For fixed-bras “operation 040s os caew ove denen oor ndes aout 0.25 megohm 

For’ cathode=bias “operation (25... 468s e scores Se odesie dawns ane 1 megohm 
* With no external connection to triode plate and triode grid. 

Gated AGC Amplifier and Noise Inverter 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) Pentode Unit 
DCSE latent VOB @e a5 Gc con Or ahss ks ae cases Oc ee en cae Oras oe oe ee ier 300 volts 
Peak Positive-Pulse Plate Voltage# ............... cece ee ccc cees 600 volts 
Grid-No.3 (Control-Grid) Voltage: 

Positive-bias: value® ). :fdis.eoainas ed aap ie ae aes ote 0 volts 

Nevgativesbiasi (wale) eo. chasis hie ca ema tal loteheier e) orc eo ene oe rarapiioes 100 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ....................000- 300 volts 
Grid=-No:2) Noltagze. S.C ys er ee ee Do cise go ol) hes ele feces chars See curve page 98 
Grid-No.1 (Control-Grid) Voltage: 

Positivesbias ss value /.. o6 gisn ce es ee A Ae COREE Reels MEE Gaels boa 5 0 volts 

Newative-bias: .value. a. Stas oo te cileke cater a ote cat tL aeet. os 50 volts 
Platen Dissipation. | cenit enw demon wea, ttn cre, cues octsier icicle ecabicie areata tus 2 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 150 volts ..................000. 1.1 watts 

For grid-No.2 voltages between 150 and 300 volts ............ See curve page 98 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For ifixed-bids operation 265) oi06.23 seq cates oe its Saere ele heres ss ae 
For «cathode-bias/ operation. ..o snc. sue os coc ea hice t ieesetede ee 


0.5 megohm 
1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


6LE8 


10LE8, 15LE8 


TWIN PENTODE 


Miniature type used as combined color demodulator 
and matrix amplifier in color television receivers 
utilizing high-level demodulation systems. Outlines 
section, 6G; requires miniature 9-contact socket. Types 
10LE8 and 15LE8 are identical with type 6LE8 except 


for heater ratings. 


6LE8 10LE8 15LE8 
Heater Voltage (ac/dc) ............cc cece eceees 6.3 10.0 15.0 volts 
Heater, Current pricy. 6 oa hsas.0 coruan bet seeks Nha cannes icae 0.76 0.45 0.30 ampere 
Heater Warm-up Time (Average) .............. — iW seconds 
Heater-Cathode Voltage: 
Peak ;value ©. 0 .0iehostiel? adel hak Saket +200, —300 max volts 
Average (Valuenicncm meni eee a ie a ae 100 max volts 


| 
: 
; 
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Direct Interelectrode Capacitances: 


Plate (Each Unit) to All Other Electrodes .................. 3.7 pF 
Grid No.1 to All Other Electrodes ....................20000e 15.5 pF 
Grid No.3 (Each Unit) to All Other Electrodes .............. 6 pF 
Grid) No:s to” Plate «(Bach ‘Unit) ©) oy eo cee cece eee 2.7 pF 
Grid No.3 (Unit No.1) to Grid No.3 (Unit No.2) ............ 0.1 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Pintewwvortare= (mach Unit) ook oi. ths wwe ven olsen ne deeded ode eee oe 300 volts 


Grid-No.2 (Screen-Grid) Voltage ........... 0... ccc cece cette 150 volts 
MiavemoOmampationn (each Wnit) (6. oc. se. PO ae ce dennoseweess 2 watts 
NipuEaR EE Gide MELTS TVITG ME Tees cick os chew aree tae a @ wlssd oid ware spa wie ersss eles 2 watts 
CHARACTERISTICS 
GiControl Gs Control 

TE ee USSR | ae errr ee aa 100 100 volts 
Grid-No.3 (Suppressor-Grid) Voltage ............. 0 0 volts 
CO IN PAS ND LET 2 oe a a a SP 100 100 volts 
Grid-No.1 (Control-Grid) Voltage, Negative-bias value 2.5 2.5 volts 
Transconductance (Approx.) ....2.....cc cece ee eeee 5800 350 umhos 
Plate Resistance’ (Approx.) ... 6250. c ccc ce cee ceeses 50000 50000 ohms 
PALO ULVOT Ce OTT, oak oak os oe ain chess 8 7.6 mA 
GridanNGre CULreNnt, 9)... Bese er ee hes ele a esl essed 15 14.5 mA 
Grid-No.1 Voltage for plate current of 20 wA ...... —7.2 —_— volts 
Grid-No.1 Voltage for plate current of 100 wA ..... —6.3 —— volts 
Grid-No.3 Voltage for plate current of 20 wA ...... — —17.4 volts 
Grid-No.3 Voltage for plate current of 100 wA ..... — —16.5 volts 


HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 6LF8 


Miniature type used in video-amplifier stages of color 
and black-and-white television receivers. Outlines sec- 


9DX tion, 6E; requires miniature 9-contact socket. 
Rien ete EAD ETN AC/AC) orcs eet e cca daswlocs sic sie snecewenewesios 6.3 volts 
PV RRERP RRO UETGNEO RT hs oa) see ceo SOUS e EAE OGM BME ce we cee eww 0f6 ampere 
Heater Warm-up Time (Average) ............ cece cece rece ee eeeee 11 seconds 
Heater-Cathode Voltage: 
[HEAR SE ye, 0 eee ee pa AS Eee a A AD Ce ds, ot +200 max volts 
PARC EV ROU WENO 25 o5 anche eile 0 AID av Up idle «fb a pA wpe erbrevere T+ Suatpldvete vers 100 max volts 


Direct Interelectrode Capacitances: 
Triode Unit: 


MeL IE RSE SELLG iiie aes tet Lr olla teas tata a PPS a Te elo aia s: Siebel ie d's atten 2.2 pF 
Grid to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
PTAC OETG LT ONICIO ie ie ree cece crete te 6 vie ociiets sve wieveleue.e 3.2 pF 
Plate to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
EEE RTIG SHICIC Gc) Fat cee ices tcce ace ae dee dee ts 1.8 pF 
Pentode Unit: 
Ree TC EMELON PRA CO Het escuela oie cuenoge Guscayniciaaeis tial © suelens, aus ose tuayelece 0.06 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
WATER G SIG) cere Rea te ot he tie Foe Sele eee ha 10 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Peer SHICICb iy ee tee ee re eee al cee re aebie cee nets a 3.6 pF 
Pentode. Grid No.1 to. Triode. Plate 05.0. cei deems cecccccsece 0.008 max pF 
Pentoserciace to. Triode Plate 5o3..% 05 c6.0 8 fi are “Bialbi. ages ‘spoprels sterene 0.15 max pF 
Class A Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
SGU CIC Mo os tetovdl Cs See More Be aie ele Nifete elise alle 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 330 volts 
eee eV OSA Cll. oe er chee cte cancels sepeae — See curve page 98 
Grid-No.1 (Control-Grid) Voltage: 
OM EWOEOIAS: VEIUC (os ids 6 oc.s cicieeus #8 wee o6 sels 4 0 volts 
Mesativesnias Value... ois ccc ett cece eecces —55 —55 volts 
Cree arOurrent 2.6. tS OSE NS AY ees 8 °0 mA 
PARE UEE TM ATSH CRISIS osc soo dgaveie:sa unk casein ‘silegw'tay> ‘gun tai tieetil.s 0) ecole abet 8.75 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ........ — 1.1 watts 


For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
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CHARACTERISTICS Triode Unit Pentode Unit 
Plate Voltage ..... “Snape rave Wie Dee Re 200 40 15 100 volts 
Grid-No.2 Voltage™®.....ccstsss scans ae — — 150 150 volts 
Grid-Noil” Voltage’ °.....sesSasceeee es —2 3 0 —2.5 volts 
Amplification Factor ..............-. 70 40 — — 
Plate Resistance (Approx.) .......... 17500 10000 — 200000 ohms 
Transconductance........ eee ee eee 4000 4000 — 11000 pmhos 
Plate “Current’*:)... tee Uae eres 4 11 508 20 mA 
Gride No .2e-Current) «cee eee s —_— — 128 5 mA 
Grid=-Noole Currentim...6.2-oe8sasse 0 2.7 0 0 mA 
Grid-No.1 Voltage (Approx.) for plate 

eurrentrote20) WA 46s) 55 sues aes —5 — — —8 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 

For fixed-bias operation ..............eeeeeee as 0.5 0.25 megohm 

For cathode-bias operation .............+++---- 1 1 megohm 


® This value can be measured by a method involving a recurrent waveform such that the 


maxi’num ratings of the tube will not be exceeded. 
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Glass octal type used for the shunt regulation of high- 
voltage, low-current power supplies in color and black- 
and-white television receivers. Outlines section, 21D; 
requires octal socket. For high-voltage and X-ray 
safety considerations, refer to type 1G3GT/1B3GT. 


Heater Voltages (a¢/de) o.oo. ku ck te ne csc ens cence m mie nsees ewig 
Heater. Curren tie iirc ee ctor ere are irae ichiote foes beehengevs Woeie he toc evel onensasteriene 
Heater Cathode;sVoltagve 22... 0 ccc cee oe one eee eer miners 
Direct Interelectrode Capacitances: 
GiGi tee ras a ee ees urate ans ENGL SGT Sirol Sllothay sins elatete ne axe (ORCC NNIouS 
Grid to Cathode and Heater ii.55 25-2. Fae ire ele Peta S = sue Sine 
Plate’ tovGathode and Heater 7.75 soos see oe Seen os chorale eau 


* Series impedance should be used with the cathode to limit the cathode current under 


prolonged short-circuit conditions to 450 mA. 


Shunt Voltage-Regulator Service 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate® Voltage. cate. Wee Sia fest ito sle a ctale. shots site oPsnRGEge hones petenaks 27000 
Unregulated Plate Supply Voltage ............... ee eee e eee eeeee 60000 
Nevative Grid) Volta cei rice cis cr cleie vere rs wlet olonerone ele) olin o) eielatial oo cued: seieicaaners 135 
Peak Negative ‘Grid Voltage* 22 ii... 0000.4 sen wal Bie + sae 440 
Plate: Dissipationpes: «sc cathe coe Gite hoe oie oles olde ovekepenae ions sae 40 
AveragesPiate Current ooo nic oro Sie leie ois cle cls “sku «= = mn ane 1.6 
TYPICAL OPERATION 

Unregulated DCwrSupply” Voltage. 2... cite ee eee 36000 
Equivalent Resistance of Unregulated Supply ................-.-.. 11 


DCAReference’ Volt@we We... Pc cicnc anc os Oe IM, VA Seales 2 MNS Chmlenaare 200 


volts 
volts 
volts 
volts 
watts 
mA 


volts 
megohms 
volts 


TECHNICAL DATA 367 


Equivalent Resistance of Reference Supply ..............--eseee> 1000 ohms 
Effective Grid-Plate Transconductance ..........:.seeeeeeceecees 200 umhos 
DC Plate Current for Load Current of 0 MA ............. cece eee 1000 nA 
DC Plate Current for Load Current of 1 MA ............eeeeeee 45 uA 
Regulated DC Output Voltage for Load Current of 0 mA ........ 25000 volts 
Regulated DC Ouput Voltage for Load Current of 1 mA ........ 24500 volts 


MAXIMUM CIRCUIT VALUE. 


Grid-Circuit Resistance: 
For use with “Flyback Transformer” high voltage supply .... 38 megohms 


= For interval of 20 seconds maximum during equipment warm-up period. 


MEDIUM-MU TRIODE— 6LJ8 
SHARP-CUTOFF PENTODE 4L38, SLI8 
Miniature type used as a combined oscillator and 


mixer in vhf television receivers. Outlines section, 
6B; requires 9-contact socket. Types 4LJ8 and 5LJ8 


9GF are identical with type 6LJ8 except for heater ratings. 
4LJ8 5LJ8 6LJ8 
Heater Voltage (ac/dc) ................ 4.3 5.6 6.3 volts 
ICAL TCU PPOMG lt ei ks ccc se bee wee bee ele 0.6 0.45 0.4 ampere 
Heater Warm-up Time (Average) ...... 11 11 — seconds 
Heater-Cathode Voltage: 
CH II TS ee erate Gs givtelara eiaheres +200 max +200 max +200 max volts 
POM ORV AIUG: te o-cc oc) sia sve eh a ean Ob 100 max 100 max 100 max volts 
Class A, Amplifier ; 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
TERCS \UGUESE gay pe eee nae eee 280 280 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 280 volts 
GGNIG=INO:S BEV OLCR Ee oo cc ifbies se ale ee eases oie 6s cust eiets — See curve page 98 
Mo eh POC UT OTe hia ches a eione eta pl. ewe eed aoe 20 20 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
TEPSS oe DS TCT OYE 315) 0 ee oe 2 2 watts 


Grid-No.2 Input: 
For grid-No.2 voltages up to 140 volts .......... 
For grid-No.2 voltages between 140 and 280 volts 


0.5 watts 
See curve page 98 


CHARACTERISTICS 
tL OMMUOILHIO Sth Be ah ah ate o Se timed Wate bid © o's Scousided 125 125 volts 
GGTIRING A OUTRO | LAS oie Go 5 «sess aie leis ouesone « olSte om oS ainis — 125 volts 
Cathode-=Bias -Resistor 4 0/0235... hele cee bee ec eees 68 33 ohms 
PrAmpliication = actor p-oestys op. lesa oka wi legs oe esae’s we 40 — 
Plate Resistance (Approx.) ..........cccceececceees 5000 125000 ohms 
PE YTEMBCORGUCLANCEL 1. fe so. 5 5 ioe bie os oleic e Cmpsuetere «0 6 as.e,008 8000 13000 pmhos 
PEO M EMEP LONG Es ty. .cbicti csc < 6 SNe 6 66 o's bsp clave @ 23 Susie iets 13 12 mA 
erige NOU Current, (coi... 2 6. Mocs wc bas Ame we adecee — 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
PAM emp et EE cic die dle bce decse —6.5 —4 volts 

MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ..............cceceeee 1 0.5 megohm 

For cathode-bias operation ...............0008. 0.5 0.25 megohm 


MEDIUM-MU TRIODE—SEMI- 
REMOTE-CUTOFF PENTODE 6LM8 


Miniature type used in color and black-and-white tele- 
3p .. ° ° ° eo, 8 
is vision receiver applications. The pentode unit is used 
in burst-amplifier circuits, and the triode unit as a 
KT general-purpose amplifier tube. Outlines section, 6B; 
requires miniature 9-contact socket. 


PLATE (Ip) OR GRID No.2 (Ie) 


368 RCA RECEIVING TUBE MANUAL 
HeatersVoltave t:(ac/de). casascaanecave secs qackeerde Coen « tele eae ots 6.3 volts 
PeCRtER CULTrent. «cs cieks. sj cae Bie FHS 8 ew ew IIS oie fo le eaten Pome ens eae 0.45 ampere 
Heater-Cathode Voltage: 
Peak -«valGe™ oo eee Oe RS 50-8 eT Rae ee oe ee cere ane +200 max volts 
Average UVAlUe 6s a5 5 5 58 2'e es Ae tee Ain otoee toitatime ctlels cnantens 100 max volts 


Direct Interelectrode Capacitances: 
Triode Unit: 


Grid 4G PIAte. rece UO Een ns can ke ST OE Rote, one Baan 1.8 pF 
Grid to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
and, Internal Shield’: =; . S30S09. 2586709. CS. SRS ee a ae 3.2 pF 
Plate to Cathode, Heater, Pentode Cathode, Pentode Grid No.3, 
and. Internal @Shie'd™ no oc ec ete ee cee rece sae ogedenc janereisieameaay< 1.9 pF 
Pentode Unit: 
Grid® NGIBEEOE RGN ere ica cok. lcnseo ase bos aceite mono ened ost chro uaeet nn ney emp 0.015 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shiela geegeyy is eos yh Oe Re Hous eee reeNeOLs sore creabateieee eters 5.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
Shield es ee ae Wea Ns eh ocohes salon sllsh a teeters Bekeusy shell adi erememen dear st 3.8 pF 
Heater sto, Cathode (mache Unit) 6 sek eee easiness nae 3.2 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Blate “Violtagetcis, . es hoiceteitene «eich cas crates: <, Pets 330 850 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 330 volts 
Grid=No:22.Voltage 426 Ses re are aE aes seca clone eas — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate. Dissipation: g.. isis <5 -acusciee.s ee bibs sien he eee « 2.5 2.5 volts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts .......... — 0.55 watts 
For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 
RIA cen. OCA eye os be te ocr dover nee Stereo rope seep ccemorre 125 125 volts 
Grid= No.2) i Volta wets. tcets Woes: ceases otis oie cee — 125 volts 
Grid No.l oVoltazveeet aceite oo eacren eee ieee siakatters —l —2 volts 
Amplification, Pactore ... soe. 1-4. ue sane oe ere cies ciel 46 —. 
Plate Resistance (Approx.) ...........-+:seeeeseees 5400 150000 ohms 
Transconductance. i.iuaociecianeee seks at oe oieuekee eeuse 8500 6000 umhos 
Plate’ Currents oe tee te cs oa che Giale where. as 13.5 12 mA 
GridsNo.2 Current ki... best 6 oo en At ten not mele — 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
LO pe ae Os ticle le: sete eh Meat Paral ote —8 —14 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For .fixed-bias operation 2.52 .<.6.66+s00 e000. ae 0.5 0.25 megohm 
For cathode-bias operation ...........ceeeeee-. 


TYPE 6LM8 % 
PENTODE UNIT  GRID-No.2 VOLTS=125 


MILLIAMPERES 
PLATE MILLIAMPERES 


OO 300 
‘OL —l2 
PLATE VOLTS 92CS—l2560T PLATE VOLTS 


6LN8/ 


LCF80 MEDIUM-MU TRIODE— 

SHARP-CUTOFF PENTODE 
Miniature type used in frequency-changer service in 
television receivers. Outlines section, 6B; requires 
miniature 9-contact socket. 


92CS-1042IT2 


——— eS 
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DS STA Ee > 6 volts 
OS ue Ar a 0.45 ampere 
Peakericater-Cathode Voltage .......... cc ccc cece wc ccc esenhenbue ets +100 max volts 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
RACER SUD DI VIRV OLLA LES fae. sramacrsporepoucrs ane serseyetewuente Acpeiet 550 550 volts 
ELEURD NAR RT HTD queens g CERN RE aa aan ey 250 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 550 volts 
Grid-No.2 Voltage: 
With cathode current of 14 mA ................ a iL (3) volts 
With cathode current less than 10 mA .......... — 200 volts 
SUAUNOUOMIOHEFENG iti Goa ct.. (5. « witihc,«acccte« oucuchen ee RE 14 14 mA 
Hel ERO Pe PUSS EDICT ORIN ono = 0 occpscaisi.spsoch axis Stacdso-avecerensveuvheseyeive veaeueiie 1.5 ile watts 
Grid-No.2 Input: 
With plate dissipation greater than 1.2 watts ... — 0.5 watt 
With plate dissipation less than 1.2 watts ...... — 0.75 watt 
CHARACTERISTICS 
WIAVEREVIGICAT CD wee inee,. airs et Ate Sate bee ltd Deane 100 170 volts 
Gert NOSAWAVOILA SORT. 5 oleae ca che che wl alelavele alee al selele' e's oo 170 volts 
AGT NOVO LER RCs ii) tobe ete 1s SS. wasn c elece's slelelelele oe ele's'ae —2 —2 volts 
PRP ea GION ACTON ik ists Paes als di aaletelln elule’e o'elslsl ars 20 — 
Mu-Factor, Grid No.2 to Grid No.1 ................ —— 47 
Plate Resistance (Approx.) ............ ccc cc ccccsee _ 0.4 megohm 
PREAMSCOMGUCEANCES, Chae ME cee ee ee eee a ss tahe 5000 6200 umhos 
IPL Eni, CONIA RES UTS < eh tee AA le ea 2 14 10 mA 
AGS eITOACMGUETSUG GE hy ae ch ee ee eee eS win lee oe 2.8 mA 
Input Resistance at frequency of 50 MHz .......... —_ 0.01 megohm 
Equivalent Noise Resistance ...............cee000: — 1500 ohms 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation .................ce0e08- 0.5 0.5 megohm 
For cathode-bias operation .................... 0.5 1 megohm 


6LQ6 
6LQ6/ 
6JE6B 


BEAM POWER TUBE 24L.06, 24L.06/24JE6C 


Novar types used as horizontal-deflection amplifier in 
color and black-and-white television receivers. Out- 
lines section, 32C; require novar 9-contact socket. 
Types 24LQ6 and 24LQ6/24JE6C are identical with 
type 6LQ6 except for heater ratings. 


6LQ6 24LQ6 
6LQ6/6JE6B 24LQ6/24JE6C 
6.3 24 


Heater VOMUASe ee (AC/dC) ims cca eed se eee sates volts 
ISkGAae LOD TOTO Lam 2 Seu RIS CeNeRenEne Gee nee ne 2.5 0.6 amperes 
ICATCYABW EMISUPTRLIMEG i505. gi kde ale we le Sees — 11 seconds 
Heater-Cathode Voltage: 

lereaite ier RS 5 RS a ae ee Peg 200 max +200 max volts 

EIQ R ED | TEATS oy AR se een eee eee ed °100 max 100 max volts 
Direct Interelectrode Capacitances: 

AUPE NOIRE OME TIAL) cE ake a gate brid. 5. save tp ewvpheal agheolatlnennable 0.56 pF 

Grid No.1 to Cathode, Heater, Grid No.2, 

ST SMEIELMIN OC SEM ce tif cs  Sieaicn Otc oh cae a OAR Cte ae Ee 22 pF 
Plate to Cathode, Heater, Grid No.2, 
cainya! BRE) LS eR6) 7 SR aa A 11 pF 
Class A, Amplifier 
Triode* 

CHARACTERISTICS Connection Pentode Connection 
| Peak Positive-Pulse Plate Voltage# = 5000 — — volts 
ELS 2 OS 2 2 ree Pe rie 145 — 60 175 volts 
| Grid-No.3 (Suppressor-Grid) 
Wolitremrmin ay | Ae le oR, — 30 30 30 volts 
| Grid-No.2 (Screen-Grid) Voltage .. 145 145 145 145 volts 
| Grid-No.1 (Control-Grid) Voltage .. —35 —- 0 —35 volts 
| Plate Resistance (Approx.) ...... —— — — 7000 ohms 
farransconductance ..).'....4:).2i/28:e. — a — 7500 umhos 
SEP IDCOMOMITTONEL 31506... hes cctds co ccse. — oa 710f 95 m 


| Grid-No.2 Current ................ 55t 2.4 mA 
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Triode* 


Connection Pentode Connection 
Grid-No.1 Voltage for plate current 
Ole. Lup TEAS ono sree tle ola ane tatoepars — —125 — —60 volts 
Amplification Factor ..........--- 2.8 — — — 


* Grid No.3 and grid No.2 connected, respectively, to cathode and plate at socket. 
{This value may be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 
Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate Supply Voltage ....... 0... c cece cence terete eee eee eees 990 volts 
Peak Positive-Pulse Plate Voltage# .............c cece cece cee eeeee 7500 volts 
Peak Negative-Pulse Plate Voltage ............ sees cece cece eens 1100 volts 
Grid-No.3 “Voltage@ 0, 00 6 ee he ince Sane SRNR Tare SiSRERS ER Se 15 volts 
Grid-No.2*. VWolame ei rd Sa eet Patt le te wate Shales ener aT ane ea 220 volts 
Peak Negative-Pulse Grid-No.1 Voltage ..........::2seeseeeeees 330 volts 
Peak Cathode Current . (oc s sof scm b> ops win cg iings «held 0 se 9 1200 mA 
Average Cathode Current .......... cece eee r eter e reenter eee eeens 350 mA 
Plate Dissipation® ........... ccc eee renee ee ee ee ee eee e ee ee ences 30 watts 
Plate Dissipation (Temporary overload)4 ..............+.+seeeees 200 watts 
Grid-No.2 <input 4).4.0): Ue n VRE 6 ane ne sie alolens o's 6 0a « cherie elem 5 watts 
Envelope Temperature (At hottest point) ........-..---++ssseeeee 250 °C 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For grid-No.l-resistor-bias operation ...........6.seesee ears 0.47 megohm 
For plate-pulsed operation (horizontal-deflection circuits only) 10 megohms 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


= For horizontal-deflection service, a positive voltage may be applied to grid-No.3 to minimize 
“snivets” interference in both vhf and uhf television receivers. A typical value is 30 volts. 


° A bias resistor or other means is required to protect the tube in absence of excitation. 
4 Total continuous or accumulated time not to exceed 40 seconds. 


TYPE 6LQ6 
GRID-No.3 VOLTS=30 
GRID-No. 2 VOLTS=!25 


TYPE 6LQ6 
GRID-No.3 VOLTS=30 
GRID-No, | VOLTS=0 


a 
°o 
GRID-No. 2 MILLIAMPERES (Ico) 


PLATE MILLIAMPERES 
D 
(e) 
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(oe) 
(e) 


Oo 100 200 300 400 O 100 200 300 400 500 


PLATE VOLTS PLATE VOLTS 
92CS-13054TI 92CS-13055TI 


6LQ8 MEDIUM-MU TRIODE— 

11LQ8 SHARP-CUTOFF PENTODE 
Miniature type used in color and black-and-white tele- 
vision receiver applications. The pentode unit is used 
as a video output tube. The triode unit is used in sync 
separator and sound-if circuits. Outlines section, 6E; 
requires miniature 9-contact socket. Type 11LQ8 is 
identical with type 6LQ8 except for heater ratings. 
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TECHNICAL DATA Stl 


6LQ8 11LQ8 
Seeerer, Vounre Ase/dc) °2. SPOR EMO. OO en 6.3 10.9 volts 
PIGARGPMROUTTCHEIBO I 226 0S cess cis cd sah en eenn nes 0.7 0.45 ampere 
LOA LORMVVALIN=UD SE LIME We cio cies owls ie BS 0 hos tisidlere sews — 11 seconds 
Heater-Cathode Voltage: 
CEG e Quen ees Sk A 0 a +200 max +200 max volts 
PAURER DOMEVEIUGh <5 dope) kts checcicmhic oc a Abas wataaneebe 100 max 100 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
CuenGl wet TRAE er er Ca iat een lee ee 2.8 pF 
Grid to Triode Cathode, Pentode Cathode, Heater, Pentode 
GmderNe-camand Internal Shield .....2. 2... mete s ee 4.2 pF 
Plate to Triode Cathode, Pentode Cathode, Heater, Pentode 
GodeNooasvand. Internal Shield: acti .cidistesed cod te ame. . 2.4 pF 
Pentode Unit: 
SESE: INTL 1B apa 2 Fy oS a i Ae ee a 0.12 max pF 
Grid No.1 to Cathode Heater, Grid No.2, Grid No.3, and 
PPE STNCIG hee, os ae iltew. M2. Seem DEE. epee Je 08% 14 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
(5 SS ALOU (pel a el ai pugeplaaaaen a, 5 en tn yeti 6 a ena AUS a ene de elie 4.8 pF 
Dace rieeiomentode Plate... 9/2 822. of ee cok) ok. 0.015 max pF 
Paranoia. Priode “Plate ~2) 2.605.600). S.bb i Soc lace. 0.17 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
NA DGCRMAV OILAS CUMP IES io hel Sula a sche es dls elsccia wanes oie 300 300 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 300 volts 
RET MetINOSZ MEY OLR coool, sy a) 2 a ack ed its orga Ws leraasoathe! ee — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
PAALCMPDISSID ALON icy aic-cb beso cicero Sake gostei Be leihd el cian 2 5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 150 volts ........ —_— 1 watts 
For grid-No.2 voltages between 150 and 300 volts — See curve page 98 
CHARACTERISTICS Triode Unit Pentode Unit 
PIATeCMOUDDIVAWVOILALE 26 echo de vec ceae fener 125 125 200 volts 
Grid=-No:2 Supply Voltaze oicccccsnccccccs ee cove wiewees — 125 125 volts 
Cathode Biase Resistor 5... cieties bee sce vucedla ca ean 68 82 68 ohms 
FIMIDECAGIONM MACtOE 2. ccc ek be ee cle chen 46 — — 
Plate ehesistance: (Approx.) .. 5.50 .225.5.8 866. .’25: 4400 55000 75000 ohms 
PURANSCONGUCUANCE oo. ooo iscc ccc ke Chee eee ndee 10400 21000 23000 umhos 
PIACCMECUINCNGM TL. © 5 ccs oth anh etek oh Ae 15 16.5 20 mA 
GTIG=NO em OUTTONE. oo. ccc cc gc ele ops seme eldae es — 3.1 3.5 mA 
Grid-No.1 Voltage( Approx.) for plate current 
ORE OOM IBA TE OPE Ac. cise BID Fb aac « Sale ois alee —6 —4.2 —4,2 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 
Horr tixed-pias? operations. 2.5 0, 6cis5 o che cianicle wore os 0.5 0.1 megohm 
For cathode-bias operation ................. ‘ 5 0.25 megohm 


TYPE 6LQ8 
PENTODE UNIT 
GRID -No.2 VOLTS #125 


PLATE MILLIAMPERES 


ce) 100 200 300 400 
Oo 100 200 300 400 : PLATE VOLTS 92CS-I2616T! 


PLATE VOLTS § gac¢s-i375iT 


TWIN DIODE— 6LT8 


SHARP-CUTOFF PENTODE 8LT8 


Miniature type used in television receiver applications. 
The pentode unit is used in low-frequency horizontal- 
oscillator applications. The diode units are used in 
horizontal afe discriminator circuits. Outlines section, 
6B; requires miniature 9-contact socket. Type 8LT8 
is identical with type 6LT8 except for heater ratings. 
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6LT8 8LT8 
Heater = ‘Violtawes oat chew partes cos oie cs sae lore mine ac 6.3 8.1 volts 
Heaters (Gurrentya.0. <.0vvise 0) ee i ee ie ei ee 0.6 0.45 ampere 
Heater Warm-up Time (Average) .............+6.. Lt Lt seconds 
Heater-Cathode Voltage: 
Peak’ valine pies. Wier ot oe ee ie eemipie ne +200 max +200 max volts 
Averagenvalue wisest ie... Bee eh ee aa 100 max 100 max volts 


Pentode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate Voltage 5c ceis.0) 5 Se DRS i Tir Hara als cn ec or reo 330 _ volts 
Grid-No.2 (Screen-Grid) Supply Voltage ..............0.....%..% 330 volts 
Grid-No.2 | Voltage (22... 1. BaeSRe eas eng ie. Chen ents, See See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Plates “Dissipation costes acters ois Brera ran sbenaseere Tope tet ane hes ctheneareie tems tsctataarie pa watts 
Grid-No.2 Input: 

For grid-No 2 voltages up to 165 volts ....................4. 0.65 watt 

For grid-No.2 vcltages between 165 and 33 volts ............ See curve page 98 
CHARACTERISTICS 
Plater. Violtar elise swiss a ciscsti es ora een rete GPG PRE ities stat iar sac ae 125 volts 
Grid YNo.gugtouppressor: (Grid) anc: oi-ckese eiteiers sat cee raise ee kau abel: Connected to ground 
GrId= NG: 272. VOlER Se i tca tacit ut cere ee ote al ea ne eee cerca) SNL ete 125 volts 
Cathode-Bias), . Resistor. = .4)5 b/c ac 5 RIA ees PONS os, wien oceans 56 ohms 
Plate), Resistances( Approx) ©) pia thon 22». = 5 LRT ee deta eds eels apne 200000 ohms 
AP raNSCOUNdU CEA COMME icrcicy ects bre ds hohe a dussrone aidewal deel abe Ue lads abpe cae elie ene 13000 pumhos 
plate" Current” fp oc iso stereo /s oi vison e elek eles asket tac: «REM ae aoe ee 10 mA 
Grid-No:2'#Gurrent Po sete Sie iss etc wy alelesiacder al a alee eekeroiuseens 3.4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA ....... —3.5 volts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, for cathode-bias operation ....... ft megohm 


Diode Unit (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate Current (Continuous Operation) ..................eeee0- 5 mA 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 20 mA ................ 5 volts 


6LU8 MEDIUM-MU TRIODE— 
Ree BEAM POWER TUBE 


Duodecar type used as a combined vertical-deflection 
oscillator and vertical-deflection amplifier in color 
television receivers. Outlines section, 15D; requires 
duodecar 12-contact socket. Type 21LU8 is identical 
with type 6LU8 except for heater ratings. 


6LU8 
Heater: wArrangements, 4 cas > sb ten tu be eek oc e Parallel 
Heater VOLES Peni tein. cise heccucte tien nieaieeels tee @ ieee tate 6.3 21 volts 
Heaters Current: \ Agee ee ho ey Aa eo iss re dosnt ei svistous 1.5 0.45 amperes 
Heater Warm-up Time (Average) ........--+.-+-+:- — 11 seconds 
Heater-Cathode Voltage: 
Peak? valle. 4 ce ltd his heel Perales sclie we moakorene +200 max +200 max volts 
Averages value Moai click picketed Bes le: siete oust 100 max 100 max volts 
Class A, Amplifier 
CHARACTERISTICS Triode Unit Beam Power Unit 
Plates VWoltawes = Wav 2 ieee & ee eee ole leis 250 45 135 120 volts 
Grid-No.2 (Screen-Grid) Voltage .... —~ 125 120 120¢ volts 
Grid-No.1 (Control-Grid) Voltage .... —A 0 —10 —10 volts 
Amplification 9 Hactor )..)..2.. 23.8 099.4. 58 — — 6.5 
Plate Resistance (Approx.) .......... 16000 — 12000 —- ohms — 
Transconductance!) 40. « ..s:leauaera sees seks 3600 a 9300 — umhos 
Plate /Curren oe Gus. aoe 2.0 200e¢ 56 -— mA 
Grid=-No:2 (Current fi e.e ee ee — 20ee 3 a mA 
Grid-No.1 Voltage (Approx.) : 
For plate current of 10 wA ...... —6.6 -= — — volts 
For plate current of 100 wA ..... — _— —30 — volts 
For plate current of 1 mA ...... — — —26 — volts 


e Triode connection, Grid No.2 connected to plate at socket. 


ee This value can be measured by a method involving a recurrent waveform such that the 


maximum ratings of the tube will not be exceeded. 


ey ae eee ee ee 


TECHNICAL DATA 373 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Triode Unit Beam Power Unit 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Amplifier 

neh eR ERIE PI 88s vss ns ok peje vie bse ois a eee 400 400 volts 
SEisVO.o VV OlLape Lease. oe SO PSS. a 300 volts 
Peak Positive-Pulse Plate Voltage# ............... a — 2500 volts 
Peak Negative-Pulse Grid-No.1 Voltage ............ 400 250 volts 
Pinter sissiparionere =. Pe os eS mk NS A 2.5 14 watts 
ea mMEAtOOGE TGUITTONG | eis cyardiye seth «csecde wf oiorsthlene «0 8 105 260 mA 
mverapecatnoge ‘Current 2 si3. 26s cic oc bc biels blow o he 30 75 mA 
Neat ea AAT As a ShcA. GE os oS oy ate oss ecawacousis ty dietersusies ces — 2.75 watts 
Bulb Temperature (At hottest point) .............. — 210 °C 


MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
War 1tuxed=Dinse Operation. ...... 0.2. cds suscccwses — 44 megohm 
For cathode-bias operation ...................- 22 ee, megohms 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
# A bias resistor or other means is required to protect the tube in absence of excitation. 


Refer to type 6JW8/ECF802. 6LX8/LCF802 
HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 6LY8 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The pentode unit is used 
as a video amplifier, and the triode unit for general- 
purpose use. Outlines section, 6E; requires 9-contact 
socket. Heater: volts (ac/dc), 6.8; amperes, 0.75; max- 


9DX imum heater-cathode volts, +200 peak, 100 average. 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
RRC MALO IEAIC yy flor cia Sisidials «ales «dle en's GAeaaime 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 330 volts 
BESTS OTC mVIOILRE Ol lik eo os cie vs cs RASS io. oe — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
eee aspen fk. aN. ss, ee or 1 5 watts 
Grid-No.2 Input: 
| For grid-No.2 voltages up to 165 volts ........ — 1.1 watts 

For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 
EOS 250 35 200 volts 
RSTAGaIN CE me VOIPAQE oss. coe oa oe. OS PE BO ame oe we ae —_ 100 100 volts 
CPI OG eee VIGIER Oi oS. s . Sema lsiwtelsiecetin Het ein ed ok He wah « —2.0 0 —- volts 
Cathodessias Resistor .........5. cfd sbi eo dee. — — 82 ohms 
PTA DICALIOUSSMECCOr 5.6. hss os cice Celle we cies a’ 100 — —= 
Plate; Hesisbange (A pDproxs) vr. vis. s biaea dbs we Fie eines « 59000 — 60000 ohms 
LP APLINE CTT RVG Noe) at Sk a 1700 — 20000 umhos 
meItte meurventoby........ ce eR2 Pe, (Se Se ISS, 1.0 54 19.5 mA 
Ma rici=nro ceaoumrenit SS!) ok DESPA sone ee bs duleod rere — 13.5 3 mA 
Grid Voltage (Approx.) for plate current 

ey ROME ark eee. Ee AR PO —5 — — volts 
Grid-No.1 Voltage (Approx.) for plate current 

SeMTINOML ek CAE ERE eR | si euw care ole —_ —- —6.3 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
imme frxed-bias Hoperation: } jac ih exec Beiee oc ve ace os 0.5 0.5 megohm 
Por, cathode-bias,.operation 2... ob. cece eee one 1 1 megohm 
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HIGH-MU TWIN TRIODE— 
6M11 SHARP-CUTOFF PENTODE 


Duodecar type used in television receiver applications. 62p() 


The triode units are used in sync- -separator and agc- 
amplifier circuits; the pentode unit is used in if-ampli- 
fier circuits. Outlines section, 8B; requires duodecar 
12-contact socket. 


Heaters: Voltavenl(ac/de)h \. srciens tus ote crcenel seaketliote a tleleWialtel tenet ii riiace = aerate 
Hees ter 7. Guarentee ore ce a daw ees sce 5 ieee ee Nyeeor re ial ou eutstsata Motto loAtel ete co essere ere eam 
Heater-Cathode Voltage: 
Peake ty ales ce Ree. SEG i Roe Malate a's Uitotale ain tale wane ere ee eme ae 
IAVETADEKOV ALU] Mio nate TERRE 8 eet cc TeMNT Me ie eM epee io foy/ostettnte ra Heita toile 7s 


Direct Interelectrode Capacitances :** 
Triode Units: 
Grididto Be latemeee Sere ce © okie Sie Gt aun eee ee 
Grid to Triode Cathode, Pentode Cathode, Heater, Pentode 
Grid@Notswands InternalpShield 7.42 oe eee ce ee cae ioe ee 
Plate to Triode Cathode, Pentode Cathode, Heater, Pentode 
GrideNoerse and. Internal, Shield@ ik. -ee ac on iek bie Fe ieee 
Pentode: 
Gridv Now *totPlater ~ oo. <s6wace en le 6 ene mse zac 
Grid No.1 to Cathode, Grid No.2, Grid No.3, and Internal Shield 
Plate to Cathode, Grid No.2, Grid No.3, and Internal Shield ... 


G| 
H H 
12CA 

6.3 volts 
0.77 ampere 
+200 max volts 
100 max volts 
1.8 pF 
3.4 pF 
0.8 pF 
0.03 pF 
12 pF 
2.8 pF 


** With external shield connected to pentode cathode, grid No.3, and internal shield. 


Class A, Amplifier 


Each 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate SVoltaver sii... AS nee ee» SAR. ee Diba arlene 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 330 volts 
Grid-No.2, .Vialtage: chs os cn oo BS Sicdean BE RE ee Ee St Reet ons — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate Dissipation® ......00. ole eke 3 keke hes oe 8 Oe A. et 2325 3.4 watts 
Grid-No.2 Input: 
Hor evoltagessUp. tor LODEVOltss semaine auren Toe etic — 0.65 watt 
For voltages between 165 and 330 volts .......... — See curve page 98 

CHARACTERISTICS 
Plate,.Supply.*Voltage otiun 3 . ee fe ee ee 125 125 volts 
Grid=-No 2 supDlyc: VOltaS ei, (eae cet noche peter — 125 volts 
Gathode-Bias#-Resistor®, 5.404. 8) eee eee 125 56 ohms 
Amplification Factor an...->..0% <tr aes 2. Se 58 — 
Plate: Resistance» (Approxs)an, ack tee 7250 200000 ohms 
Transconductancedea ts. . Sere rnten sacle ete dena 8000 13000 umhos 
Plate Currente... 6 beca oo ee Oe ee eee 8 11 mA 
Grid=No2 Current $265.58 ek Je on ees eee ee ee — 3.4 mA 
Grid-No.1 Voltage (Approx.) for plate current 

Of (207 ic ee: Cheer eee SPI rae ie tite el cathe oes cere — —3.5 volts 
Grid-No.1 Voltage (Approx.) for plate current 

GIRO feiss lig o oe Meee nec pata en ea ae are —A4.5 _ volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance, for cathode-bias 

ODELACION SS oe ee a ce ssater te cto ck stanton 0.68 1 megohm 


6MD8 MEDIUM-MU 


12MD8 TRIPLE TRIODE 


Novar type used in matrixing circuits of color and 
black-and-white television receivers. Outlines section, 
11E; requires novar 9-contact socket. Type 12MD8 is 
identical with type 6MD8 except for heater ratings. 


6MD8 
Heater Arrangements .4.4..505 7 eer er nae Parallel 
Heater Voltage ti(ac/ de) c; pate. eins iete rte nie oni toe 6.3 
HeaternCurrent.. 06. cemicen ae deo oe) eee eee 0.9 


Heater Warm-up Time (Average) ................-- — 


12MD8 
Series 
12.6 volts 
0.45 ampere 
al! seconds 
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Heater-Cathode Voltage: 
Saas ea ENR I te G2) h 0 oak ee lesb ogs stisis,nariahoc-ausigslis oaehed aie» +200 max +200 max volts 
PA MONA MEVGIUC cock dare dan techime aca beeen 100 max 100 max volts 


Unit Unit Unit 
No.1 No.2 No.3 
Direct Interelectrode Capacitances (Approx.) : 


EEG y tay clad (4 (0 IN Re A oe i Se a aR 3 3 3 pF 
Grid to Cathode and Heater ................ 3.6 3.6 3.4 pF 
Plate to Cathode and Heater ............... 0.48 0.48 0.36 pF 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


Bee aa MN ER ETE ORM NE, BUEN ira nlbegHhoigniaranrs wire Ta MME P LY SHERRY Sl Clie vaviehla. 4 evausreneiteuntt wie 330 volts 
Grav oltage.. Positive-bias value): 6666 cdbo bedded oo bk obec ee hes 0 volts 
ree LEME SITE MATR lle oscocnetels (5 eo eee e isc. nant laaso lin ote lotaconetete's| ofa! Tisheicuetae MMOs 3 watts 
CHARACTERISTICS 

Sa SUES UE OMS AT oe oa Lat: Lidar GE asters eee cece wisihonetonans) eseusroisi axe: nae wisi she ls wlals 250 volts 
Meera CNT A Oey cei. s/s 0s ei eloxcsatocapers-aen reer opsiorr eo sMente’ dee dig Sm dele a6 6 —10.5 volts 
PAPILIO OMREE ACLOP OL ccc cans, | os) Giisre ct cage oss spocaie toe eAce Ja cee Oe ay 
PAAbeMmREMISCANCe NN CADDYOX.) 2) esc sceisece wisn cie s ocs'e6 cae be cr eiaslalselwis 5500 ohms 
SEAMS COMM C PATIOS ite tore ore ae cece eee ee eT NE aT UNO Tigges iterates 3100 pumhos 
RIESE OSE HSLER Bil teehee EMR fsck ab Tal es ee feat tg lito 11.5 mA 
Plate Current for grid voltage of —14 volts ...................... 4 mA 
Grid Voltage (Approx.) for plate current of 50 wA ............... —23 volts 
MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance, for fixed-bias operation .................- 1 megohm 


TYPE 6MD8 
EACH UNIT 


PLATE MILLIAMPERES 


200 300 400 
PLATE VOLTS 92CS—l1966T 


TWO-PLATE 
BEAM-DEFLECTION TUBE 6MES8 

Miniature type used for color-demodulator applications 
in color television receivers and a variety of other 
switching and gate applications. Outlines section, 6E; 
requires miniature 9-contact socket. Pin 5 should be 
connected directly to ground. The 6ME8 should be so 
located in the equipment that it is not subjected to 
stray magnetic fields. 


SRT IL RECRC AC). vice.) s 5+ oie.« 6 bts, ite deed pave acca ccs ot atic suse D 6.3 volts 
IMMER Bh) aoe. st ia’ os ome cuban vit.o 4s bugis ey + ae ann p 0.3 ampere 
| Direct Interelectrode Capacitances: 

Grid No.1 to All Other Electrodes Except Plates ............ 7.5 pF 
Either Plate to All Other Electrodes .....................0.. 6 pF 
Either Defiecting Electrode to All Other Electrodes .......... 6 pF 
PUMPOIDMeRO WE IAC: INOS. occ ce lk cone ws che bin cess oite a dace be 0.4 pF 
Deflecting Electrode No.1 to Defliecting Electrode No.2 ...... 0.4 pF 
Grid No.1 to Deflecting Electrode No.1 ................000 eee 0.07 max pF 


Grid No.1 to Deflecting Electrode No.2 ..........cceccceccocs 0.1 max pF 
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Color TV Demodulator 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate Voltage ;(Each Plate) ~. dc athw ieee cee eect ce neers ene eees 400 volts 
Peak Deflecting-Electrode Voltage (Each Electrode) ............ +200 volts 
Deflecting-Electrode Voltage (Each Electrode) ............-.+.++- 100 volts 
Grid-No.3 (Accelerating-Grid) Voltage ..............sseseeeeeeeee 400 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias Valuel < hich ocean nets 0 volts 
Gathode-. Current dai Rh ce ahd im, “pam eione omeve, oye cheer aie 30 mA 
Plate Dissipation (Each Plate) ............. 2 eee eee eee ee ee eee 2 watts 
Grid-No.3 Inputs FIR. Paes ss ote terde ere ae arenaenet e 2 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For sdixed-bias) operations scc6 80 ne ce eile hielo eee 0.1 megohm 
KorucathodesbiasmOperation 3s .iis ee od Seis ae ers ora ier searener 0.25 megohm 
TYPE 6ME8 DEFLECTING-ELECTRODE No.! VOLTS=75 
PLATE-No.! VOLTS=250 DEFLECTING-ELECTRODE No.2 VOLTS=75 
60 PLATE-No.2 VOLTS=250 GRID-No.3 VOLTS=350 
Nw 
aha 
si we 00 
wo 
ot Fey 
3240 
ae es 
cor 
ro) ikea" 
oye ae os 
ie less 
a3 PLP SeRSRE TT _ | Ei =6 
J = OPS ORSS “QN : i ear 
oj fr wil peor Ne tie 
S | LA es = Ss Ne 
0 ee EO 
-l00 -80 -60 -40 -20 O 2 40 60 80 100 
DEFLECTING- ELECTRODE-No.I-TO-DEFLECTING-ELECTRODE-No.2 VOLTS 
92CM-1447IT 
Class A, Amplifier 
CHARACTERISTICS 
Plate-No.2 Supply. Voltage 2s cin fes.ieuee wey son as spas a en 250 volts 
PTs Ges 0 ae a ie ai ee ce asics ace ees A OE Pea leas ss Jame eked Connected to Plate No.1 
Plate-Nortwsupply, Voltaren os. ons et ences oak, ae sae ale 250 volts 
Grid=-No33™ Supply” Voltave? 255 3-6 erent bas eck ae ee 350 volts 
Grid=Noal™ Supply: Voltace® ic tacnrcatt tee iten e iok e eho cherie erence 0 volts 
Deflecting-Electrode-No.2 Supply Voltage ..................-..48. 15 volts 
Deflecting-Electrode-No.1 Supply Voltage ....................-48: 75 volts 
Cathode-Bias Resistor =a MER nl A ch Sie Die Ne at te ee Conte a Radin en BA Bc 7 390 ohms 
Transconductance, Grid No.1 to both plates ...................... 4400 umhos 
Totals Plate uGurrent > Wowie ee ee ek oe ca oe eee ie) ee Cr ee 14.5 mA 
Grid= NO See CUrren to son ee ere Wage Rte ee RAG LP BS canis weit ee teens 0.7 mA 
Grid-No.1 Voltage for total plate current of 10 wA .............. —16 volts 
Deflecting-Electrode Switching Voltage* ...................0.0055 30 max volts 
Voltage Difference between Deflecting Electrodes for equal 
plate! currents) . 20%. SUR ces CE Fea tt eee, Se eee 0 volts 
Plate-No.1 Current with Deflecting-Electrode-No.1 Voltage = 55V 
and Deflecting-Electrode-No.2 Voltage = 95V ................ 1.3 max mA 
Plate-No.2 Current with Deflecting-Electrode-No.1 Voltage = 95V 
and Deflecting-Electrode-No.2 Voltage = 55V ................ 1.3 max mA 
Deflecting-Electrode-No.1 Current with Deflecting-Electrode-No.1 
Voltage = 125V and Deflecting-Electrode-No.2 Voltage = 25V 0.04 max mA 
Deflecting-Electrode-No.2 Current with Deflecting-Electrode-No.1 
Voltage = 25V and Deflecting-Electrode-No.2 Voltage = 125V 0.04 max mA 


* Defined as the total voltage change from 75 volts on either deflecting electrode with an 
equal and opposite change on the other deflecting electrode required to switch the plate 


current from one plate to the other. 


a 


TECHNICAL DATA 


SFG 


Heater Voltage 
Heater Current 


TYPE 6ME8 

PLATE No.2 CONNECTED TO PLATE No.! 
AT SOCKET 

DEFLECTING -ELECTRODE-No.I VOLTS=75 

DEFLECTING-ELECTRODE-No.2 VOLTS=75 

GRID-No.3 VOLTS=350 


TOTAL PLATE MILLIAMPERES 


100 200 300 400 


EEATESVOLTS 92CS-14470T 


SHARP-CUTOFF 
TWIN PENTODE 


contact socket. 


Heater-Cathode Voltage: 


Peak value 
Average value 


Direct Interelectrode Capacitances: 
Grid No.3 to Plate (Each Section) ....... 0... ccc ceca eee 


Grid No.1 


COM Ae FuleCtrOdests icin (tas oe Lee bie sialic clealeacave 


Grid No.3 (Each Section) to All Electrodes .................. 
Plate (Each Section) to All Electrodes ...................... 


Grid No.3 (Section 1) to Grid No.3 (Section 2) 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 


Plate Voltage (Each Unit) 


Grid-No.3 (Suppressor-Grid) Voltage (Each Unit) 


Peak positive value 

DC negative value 

DC positive value 
Grid-No.2 (Screen-Grid) Voltage 
Grid-No.1 (Control-Grid) Voltage, Negative-bias value 
Cathode Current 
Plate Dissipation (Each Section) 


Ree AALS HELTATUL GIMP ree so ce Bc. GV oes Gel eh ali wes Sev SS ead sew eae eae hig 
MAXIMUM PLATE CURRENT RATIO (Balance)—1.3 to 1 


Plate Voltage 


SIAL A\ rel fe! (Clie. 8, Sh eulsiie. oO sue 6 duel eun © (eke) a9) 6h0: 1009, 0,0. (000 fee 0.00 (016. (6 lots tate ere ke cone 


Grid= NORA OMAP Os cia. teeter tes, Aideaehe porta: HAL ccplaite oa AL eb brd ues aero 
(SONG ISIN TL NYGUTEG Ss gee ESE ee Bean San CUEGR oy See eee ee ean 2 Be 
Rahat Semi Cee MMRN/ DEC EP OME oh Wie Tk Salle ee ou ecco os sdf sats es, ide io vgn, A wi aS» 
arIGeINO Mm IVeSISUTANICE foe. as che oe Pate os ole ale bude SsbaStare Qo ow onda leap Alas 
CHARACTERISTICS With One Unit Operating®= 

era MEU AER COME oo els indice ee te ut chai iea ened bbs 100 
AIS SMNOLLA DOM co ite er Oe Re fie od ode ck ae 0 
ETE IO SUC T S . ne aan as 67.5 
SiS el SPT a eV I a a Sea 0 
Transconductance, Grid No.3 to Plate .............. — 
Transconductance, Grid No.1 to Plate .............. 1100 


eeoe eee eee ee eee 


eisuteY -ou101 a ahs) <4) ers el ie) ule ais. ete alts’ a! @ Se relie; aa cecal =) pls (6.0) 10 


© e) © 0 8) eel eile ce) ei 01s) 0\je. 0-0 6/0)". 0.0, & 1816 10 1 Joke lo Wi elele @ ¢ 0 ee ¢ 


mle) eal teiioy's\ et (ei\ ents’ ste! 6. 0) 68 0. [e) «| (ol, ee: \6)\'0} (0) e: 0.19 -@) ane 20 e) ey 8 eKe, 2. 


Su ielisl mia) 8 19,19), 61 9) elle! (e816) 16) e, )6 10] 16° (0) 6: 1618) Ke i6)\e) 0,18 16) 6) (alia: Jee (ele) (a, o0 0 


a Fhe? es) 6 Se pe be leis Joh waist 0) <eTabe ep e © 6 feels. 6 0 alte « 


ra ee es 


aie “Sije © ee) si .0 0 ¢ let e\e\<s. p10 She 0! 0 0 le 9c) @.,.0) @ 0) /0) 6 16 


317 


6MK8 


6.3 
0.3 


+200 max 
100 max 


Miniature type used in sync-separator, clipper, age, 
and low-level color-demodulator circuits in television 
receivers. Outlines section, 6E; requires miniature 9- 


volts 


ampere 


volts 
volts 


megohm 


volts 
volts 
volts 
volts 
umhos 
umhos 
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Plate. Current o.3c5. kee eines ee eee ae OR oe — 
Grid-No.3 Voltage (Approx.) for plate current 

OPFLOO? BAM Wain ARG A a Pee 5 _ 
Grid-No.1 Voltage (Approx.) for plate current 

OF OO WAS Bug erie ehcis er Sinaeee oo ete idee 8 Dero eberseeee — 

With Both Units Operating 

Plate’ Voltage” (Hach Unit) ... 2-2. os. -. os. - ote wes 100 
Grid-No.3 Voltage (Each Unit) ..4..:-...........: —10 
Grid=No:2.) Voltare tulsa cago ones sole pion Sate 67.5 
GridsNotl'Voltarwes Aer tee Os ee lett acceuats 
Plate ‘Current’ (Hach Section)» “oe scereethis cau Se — 
Cathodeis Currentitiaet i Bee hes cic a olens sabe Sia e atoneeie 7.1 
Grid=No0.2, Carrentases ccisiteits oie beiels cleisieds eters ee ere eters {f 
MAXIMUM CIRCUIT VALUES 
Grid-No.3-Circuit Resistance (Each Unit) ........................ 
Grid-No.1-Circuit Resistance-.-< oss: 1. bree insatererataoqrnnn ante ote 


s With plate and grid No.3 of other unit grounded. 
* Grid current adjusted for 100 wA dc. 


6N6G Refer to chart at end of 
Hania Refer to chart at end of 
6P5GT Refer to chart at end of 
6P7G Refer to chart at end of 
6Q7 
6Q7G Refer to chart at end of 
6Q7GT 
6Q11 Refer to chart at end of 
6R7 
6R7G Refer to chart at end of 
6R7GT 
6S4 Refer to chart at end of 


6S4A MEDIUM-MU TRIODE 


Miniature type used as vertical-deflection amplifier in 
color and black-and-white television receivers. Outlines 
section, 6E; requires miniature 9-contact socket. 


Heater Voltage (ac/dc) 
Heater Current 
Heater Warm-up Time (Average) 
Heater-Cathode Voltage: 
Peak value 
Average value 
Direct Interelectrode Capacitances (Approx.) : 
Grid’ stow Plater oes ee ae Fin eg eet teie oes eee rehres 
Grid:to) Cathode’ andi Heater ie sew ees eee oe iinet score ste 
Plate to’Cathode*and Heaters, : 050. ce) Je eater ieee ee fal 


RE oe AC arr ear ety an Wo a ee CO te we ae ee LM a 


wl ee 0a. ea vote 6 « 6 eae weve octets! ates) ate ey 


bie seis lela 'b 6 altel eile: (eee « « sceha ia eel wlee 6 ee ely. 6 0 a 06 eee ee 6) 6: 6) 6heT's 1676 


oe alte Pale oe pice ale l eet aw tale: eo eclete seca lartece,'e al le 's) wwites & heey ote! 6 T's 0 Caner 


CHARACTERISTICS 
Plates: V oltawe: dace cya. 0s eee eile: ics aral sarah wsaheve, ciallecns SG abe eta titers oth 


section. 


section. 


section. 


section. 


section. 


section. 


section. 


section. 
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megohm 
megohm 


6.3 
0.6 
11 


+200 max 
100 max 


ne? 


4 
2 
6 


250 


volts 
ampere 
seconds 


volts 


TECHNICAL DATA . 379. 


Ree Wire Mee Sie, hogs FUN haw oo ee gcince.s oheien Ree oa emer ald bate —8 volts 
PENTEL CALVO EV OLON ahs thee csc eae Ue Ua eMC AUN Fu aS ele aUoh es bel 5) evs; ee 16.5 

late esIStance BCA PPTOXS) cl. csasiececd 4 leja lnss ojo Meualksye sas oll tis-ajae MRNENS & 6 3700 ohms 
PREETI SCOT ECUMTACE LM. Scr cis eave sp alieiias'd 4! 6) «Suen ick op cuss Sonitee axorisnsiahop-siiecs, ORR ce 4500 pumhos 
LETOMEE COHASErR SPT Br 7 Sear care oot CCIE at ete TE Orcas CRE ae Ree 24 mA 
Plate Current for grid voltage of —15 volts ...............-..000- 4 mA 
Grid Voltage (Approx.) for plate current of 50 wA .............. —22 volts 


Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Dy OMILERE CMRI ICR S Cf trie run See tg icunietie’ ein cit ar enlenal anetia te abedekoge 6-9 550 volts 
Peak bositive-rulse Plate "Voltage#® .0. 2. oc. cc cic cc ee sens sccces 2200 volts 
Peak Negative-Pulse Grid’ Voltage .....0.... 0. cee ee eee eee 250 volts 
lore fe LOCNH Nort (ODS Sits oh rts ae ee ee ee 105 mA 
SVE Ar eMC ALNOGe = CULrrents 75.5.8) 2 pal nde irelo clones lara role oaetople (on tels tars orets eles 30 mA 
EEL ISS TA CLONN e . oo Sees ee ee a ele tes he eee le eee a eMs, coe 8.5 watts 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance, for cathode-bias operation .... .......... PA megohms 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
: 6S7 
Refer to chart at end of section. 6S7G 
Refer to chart at end of section. 6S8GT 
. 6SA7 
Refer to chart at end of section. 
6SA7GT 
Refer to chart at end of section. 6SB7Y 
Refer to chart at end of section. 6SC7 
Refer to chart at end of section. nore 
Refer to chart at end of section. 6SF7 
Refer to chart at end of section. 6SG7 
Refer to chart at end of section. 6SH7 
; 6SJ7 
Refer to chart at end of section. 6SJ7GT 
: 6SK7 
Refer to chart at end of section. 6SK7GT 
HIGH-MU TWIN TRIODE 12SL7GT | 


Glass octal type used as phase inverter in radio equip- 
ment. Each unit may also be used in resistance-coupled 
amplifier circuits. Outlines section, 13D; requires octal 
socket. Except for the common heater, each triode unit 
8BD is independent of the other. For typical operation as 
phase inverter or resistance-coupled amplifier, refer to Resistance-Coupled 
Amplifier section. Type 12SL7GT is identical with type 6SL7GT except for 
heater ratings. 


6SL7GT 12SL7GT 
emery Oicage fae/dey 5s hogs. Peete OO 6.3 12.6 volts. 
Jevoercie — COTITETET 57 ean ae aah Nc Lelio me 0.3 0.15 ampere 
Peak. Heater-Cathode Voltage .........00c000s00cleee: +90 max =+90 max volts 
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Direct Interelectrode Capacitances (Approx.) :° Unit No.l Unit No.2 
Grid to, Plates Arnis Dy ais eee ee iil rare oncna 2.8 2.8 pF 
Grid(éto) Cathode: and. Heaters)... 260cis ciel eceyc onersvccpnctets 3 3.4 pF 
Plate :toiiGathode and), Heater ce he. eaiieie. eevee 3.8 3.2 pF 
° With external shield connected to cathode. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
Plate: Vol€agce. cc cy o.5. ccpecg takers: oa peice ul tos os vee ea ate ons ole) croton Gt en einxaiimy eee 300 volts 
Grid Voltave; ; Positive-bias) value 2... 5.5 aus leek =a sales cee ee eas 0 volts 
Plater Dissipation. ”.2\. 420 iceeire ole sveleleie: oiare ane Gratales ccsceteltkelis: eisrateranene rs arattete 1 watt 
CHARACTERISTICS 
HEA ER WIA ol a: hoger te ne Meee Pn ee MeN LT ne I COLES Pba oir eareemi ymin CaN Pe AL, 250 volts 
GE V OIA S er ere ee aca Gebers triste ie aietioar ates eae oaile Ce gekctier oatien relat lenvete —2 volts 
Amp lificatron sil QetOnes emi 1. mane eh avahateid tule ilartol (sl gle re cericlla muarelbonaners eiere enmicsl 6 70 ; 
Plate Resistance: GCA PPrYORO)) hs icc sisiklisin olsoy w eeetel¢ cunts eave ite ele olsen se sone ts 44000 ohms 
MT ranSGONGUCtANCes yan, sey cie cannon deci ae eras tral etn le arene teetialsliayeitin ee aoa ie atin 1600 pumhos 
Plate Current’ sigh oo cise cere iets ee eereea ech oie ei ta lece eel ite sy chaste demi onteers 2.3 mA 
6SN7GT 
Refe hart at en ion. 
6SN7GTA r to chart at end of section 


6SN7GTB  MEDIUM-MU TWIN TRIODE 


12SN7GTA 

Glass octal type used as combined vertical oscillator 
and vertical-deflection amplifier, and as_horizontal- 
deflection oscillator, in color and black-and-white tele- 
vision receivers. Each unit may also be used in multi- 
vibrator or resistance-coupled amplifier circuits in 
radio equipment. Outlines section, 18D; requires octal 8BD 

socket. Except for the common heater, each triode unit is independent of 
the other. For typical operation as resistance-coupled amplifier, refer to 
Resistance-Coupled Amplifier section. Type 12SN7GTA is identical with 
type 6SN7GTB except for heater ratings. 


6SN7GTB 12SN7GTA 


Heater’ (\Voltage ((ae/de)) siscu8 coe see Saretereerae Litas 6.3 12.6 volts 
Heater: (Ciury rent oii) fi 8 oe is cok ture yorene ote eras Bike alta te Tere 0.6 0.3 ampere 
Heater Warm-up Time (Average) .................- 11 — seconds 
Heater-Cathode Voltage: 
Peake veiliie. loys sie reraevcione snes oiclisie ce sasieratons te cisteeereciant +200 max +200 max volts 
A VEY ARMOUR Ele eth hod oy eile easier et aera elec taeatale 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : Unit No.l Unit No.2 . 
Grids to. Plate ian ehsemtece is ee usin case rnin erie ereel a 4.0 3.8 pF 
Grid’ to’ ‘Cathode and Heater. )5... 10. 2 aan. s oe Den 2.6 pF 
Plate*to ‘Cathode and” Heater «2... 56-0 ese wees os 0.7 0.7 pF 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Center Values) 


Phate ss, V ONG RS eos a4 eiticic un suai te waetde test tis aia ago ice ave be orth tea kemateh athe tg 5. Sinan we 450 volts 
Cathodes SHEE ere, ee ee ee es ORT CIRM a erent ote eta tn era tater nane 20 mA 
Plate Dissipation: 
Forveither. platens ccitdennus Scat babe tis Sie ano ein® sake ee Rice 5 watts 
For both plates with both units operating ................c.0. 7.5 watts 
CHARACTERISTICS 
Plate Pe VOWawer = ec ec a a ee 90 250 volts 
Grid svioltac eg oso ah onde karetty hain) hota Seen cuobonsiier on Peetu 0 —8s volts 
AMpHheation., actor acitise vite ies cee ig diets. uae pie gn is 20 20 
Plate Resistance: (Approxs)) hy. ee coe A Es a. 6700 7700 ohms 
TremMscondizetarteeda eis <b ice bhe sheen cs cusbs deve ledevecnneue eabemeueds 3000 2600 pumhos 
Plates Currentieh ates see ee het. ccna cuss ose eer ee 10 9 mA 
Plate Current for grid voltage of —12.5 volts ...... — 1.3 mA 
Grid Voltage (Approx.) for plate current of 10 wA .. —T —18 volts 


MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance, for fixed-bias operation ............eeee0s 1 megohm 


TECHNICAL DATA 


Oscillator (Each Unit) 


For operation in a 525-line, 30-frame system 


Vertical- Horizontal- 
Deflection Deflection 
MAXIMUM RATINGS (Design-Center Values) Oscillator Oscillator 
PGS Ree IU lat ge LUNN be a She wie he els 450 450 
Peak Negative-Pulse Grid Voltage ................. 400 600 
POH Rm AURORE OUPTCTIL .... 00... ke eee ccee wees 70 300 
Averaressontnoue UCurrent is). Jee. bh an Cha 20 20 
Plate Dissipation: 
Ee eeMPOAU MEMES CET cor, cc cre ciate his tes Ce eas cisin ie clele ee 5 
For both plates with both units operating ....... 7.5 7.5 
MAXIMUM CIRCUIT VALUES 
Mra MTOM ILCSISCANCE ois ui. 45 2 Sos oe ole dc as wie pyphe optete 2.2 Ded, 


Vertical Deflection Amplifier (Each Unit) 


For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Center Values) 
DC Plate Voltage 
Peak Positive-Pulse Plate Voltage# (Absolute maximum) 
Peak Negative-Pulse Grid Voltage 
Peak Cathode Current 
Average Cathode Current 


Se 6 Be We aie s 6 6 6 =. 5b She © 0 le) 0 0 moe b'ehe eee ae eee bo le see ee 


Cr ee | 


ws a) eke 6 Is) ere) e 6 @ €m 0s) .€ @ ©. 6 0) © sie le 6 « 's\ 0 © ‘e 


i 


Plate Dissipation: 
For either plate 
For both plates with both units operating 

MAXIMUM CIRCUIT VALUE 

Grid-Circuit Resistance, for cathode-bias operation 


Ce i 


ee 


oie 140.3016 Vo) eke ie stelle we) Te: 


2.2 


# Pulse duration must not exceed 15% of a vertical cycle (2.5 milliseconds). 


= Under no circumstances should this absolute value be exceeded. 


| |Eack EACH TaIODE UNIT 
| |Eace EACH TaIODE UNIT UNI 


PLATE MILLIAMPERES 


LA YZ Le oe 600 700 
PLATE VOLTS 92CS-8322TI 


U 100 


Refer to chart end of section. 


of 
of 
of 
of 
of 
of 


Refer to chart end section. 


Refer to chart end section. 


Refer to chart end section. 


chart at end section. 


at 
at 


' Refer to 


Refer to chart end section. 


Refer to chart end section. 


Refer to chart at end of section. 
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megohms 


6SQ7 
6SQ7GT 


6SR7 
6SS7 
6ST7 
6SZ7 
6T4 
617G 
678 
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6T8A TRIPLE DIODE— 
a HIGH-MU TRIODE 4 
Ki 

Miniature type used as combined audio amplifier, AM is 
detector, and FM detector in AM/FM radio receivers. (3) 
Diode unit No.1 is used for AM detection, and diode Po2 
units No.2 and No.3 are used for FM detection. Out-  ,, 
lines section, 6B; requires miniature 9-contact socket. 
For typical operation as resistance-coupled amplifier, 


refer to Resistance-Coupled Amplifier section. Type 5T8 is identical with 
type 6T8A except for heater ratings. 


9E 


5T8 6T8A 
Heater Voltage (ac/dc) Sheise iene c cettercbnale thee 4.7 6.3 volts 
Heater, Current ick cee ae eee heen es eee 0.6 0.45 ampere 
Heater Warm-up Time (Average) .................. ib 11 seconds 
Heater-Cathode Voltage: 
Pesikwavalueree testo eee cee eee ee erereicre rar at . +200 max +100 max volts 
Averaresvaluiet, jas tony fo tic tin eaten eke eee 100 max — volts 
Direct Interelectrode Capacitances: Unshielded Shielded 
Triode Unit: 
GridttovUP laterceseon coos eh ne ee eee ae 1.7 17 pF 
Grid to Cathode, Internal Shield (pin 7), and 
CATE r 55 eed SER eer UE Ee eee 1.6 a PY pF 
Plate to Cathode, Internal Shield (pin 7), and 
Heater eee Sees es ort nee tect ee 1.2 2.4 pF 
Diode Units: 
Diode-No.1 Plate to Cathode, Internal Shield 
(pine 7), and Heater? 4c... unig) ak. ees 3.8 3.8 pF 
Diode-No.2 Plate to Cathode, Internal Shield 
(pin’ 3), and Heater)... (PARAS ta... Baton. . See 3.8 3.8* pF 
Diode-No.3 Plate to Cathode, Internal Shield 
(pinc:7);, and) Peatertae terre. ah ey rage. 3.4 3.6 pF 
Diode-No.2 Cathode, Internal Shield (pin 3) to All 
Other Electrodes, and Heater ................ 7.5 8.58 pF 
Triode Grid to any Diode Plate. .---...-m.ce en - 0.0384 max 0.034 max pF 


* With external shield connected to pin 7 except as noted. 
e With external shield connected to pin 3. 
s With external shield connected to pins 4 and 5. 


| TYPE 6T8A 
| TRIODE UNIT 


PLATE MILLIAMPERES 


PLATE VOLTS 92CS-7063T 


Triode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate “VOlba Se ae rete ee ea eee ree A Aree arte PA delet gc eRe eee 330 volts 
Grid” Voltave™ Positive-bias value’. 2) eee a a. See ek ee 0 volts 
Plate “Dissipation ee yee otis hence cote te tile Aare nete a ha watts 
CHARACTERISTICS 

Plate; : ViGltag Gaeta s keds SOS coicd nid ke Seen ONO euatone 100 250 volts 
Grid ZV Oltareg recente re oer eae ee oe —l —3 volts 


Amplification@E actor Won. sce nee 2 oar ear eens a 70 70 
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Piste Resiatance (Approx.) .........cccccccacesececs 54000 58000 ohms 
Pe TIS GREIICURTICE 1) 0. U.K. 1. ccrain iedaedole & olen URE EET, 1300 1200 pmhos 
NNN MMR i. A Ria eR aah cu a su cee 0.8 1 mA 


Diode Units 


MAXIMUM RATINGS (Design-Maximum Values) 
Pe ate CAGREN OTE) iia, 26 sy sauce © vsey @engh » eyrd ld oo eperame duesiee aie 5.5 mA 


HIGH-MU TRIODE— 
POWER PENTODE 619 


Duodecar type used in audio-frequency circuits. The 
triode unit is used as a voltage amplifier; the pen- 
tode unit is used as a power amplifier. Outlines sec- 
tion, 8B; requires duodecar 12-contact socket. 


PeeMeer ey ONMe LAC/AC) fon oa 6 soln s\aie och soe ocgue nse oe nse so. Ree ie teteeteaate 6.3 volts 
ECAC OME OTTER GU hn. ec ke rs ee ec ee ee eee ES, 0.93 ampere 
Heater-Cathode Voltage: 
TRACER” ORE SPST ESS SHAT of ge Sake er Pesan sane alm I rt a LE Pe +200 max volts 
POE MEPMECSILIOH NA curs tris ON Niet les As ei AS RUS ele le Ae tds. Mae eae 100 max volts 


Direct Interelectrode Capacitances: 
Pentode Section: 


RG RIP OE LOG 5  oovicnd ne oh pres ace wie ed Bis OE UGA wba basld » pesdan¥e 0.2 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
STO nossa, 55s Ree ce RE. ae ac Becks we ads Bbigleec wersbinceht > « 11 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
Beet P EA IRN Fe che eRe ce ca EME SP Parade GOTT ass labans arelesies we oeain arte otra 11 pF 
Triode Unit: 

PSEA G ISRO R STL OM io oe HN oy Sts aries oe ACE ae RSET OM © co lorohecete be vackelere 2.6 pF 

Grid to Cathode, Heater, and Internal Shield .................. 3.4 pF 

Plate to Cathode, Heater, and Internal Shield ................ 1.1 pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
NLC m OREO Cee et ti. sass oscla cose ole evayecalesee osetia olove 300 275 volts 
Grid-No.2 (Screen-Grid) Voltage .................. — 275 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
PUBten DIESIDECION ay... <5 5 5-6 sials os dis.e,6 each « ote s.0.0s ame 0.6 1.5 12 watts 
GPIGHqING 2 IMIDUG) csc sicaccs Fees cies ele cae dle seule culate —_ 2 watts 
CHARACTERISTICS (Triode Unit) 
ML COMEN OLERIEER occas: Bh ic ose cs Cae Re Orie Chel we ate Fhe a Ee Rois ae 250 volts 
MOTE NCME SE COMME cel ee ithe oie cin ood eel ele eed ae sO eo ot eats ventas eacnas —2 volts 
aa CIORMEEEOLOL Noh. ccaiciea's dic bwin oie ons s peda a slow eee tee Boe. 95 
TEIN TRIE AI TOXS) 65sec hc 5k OS bk cok k caw es wee cc cece 45000 ohms 
TPARBCODOMCLANCE)( |... 35. orks. chitth: MOFR oe. Sag e<heren.aee st 2100 pmhos 
TAG LIEECI IU eres, ro kl gee ee em a ee TE eg 1.5 mA 
TYPICAL OPERATION (Pentode Unit) 
MeL aE OUTAGE a hose, ees hat cela ee GIO «SORE. Oe ete we his ve ees 250 volts 
CrP OE VOLLADS Ae ok 205 28ers ick trades Lana «Oe RTE Shin ale als cathe Wey 250 volts 
EIS EERO ans pe liecince <8 suite. o> ovisre ba. heoumrene dy oes OB Lee Liban san HERE Bre —8s volts 
Reakee etme tIO=INO:L  IVOILAGE ce ce esas bab ees teeth emenes 8 volts 
POCO MAN GE ALES CUTTENE Wiss. ae.e 5.0 oxo oo cso ba wo whe lene. eA. S 35 mA 
Maximum-sional Plates Current ..ci..00cceccccceacccccesewesieiwme 39 mA 
Dero- Signal AGrid-Noi Current, «5602 Fie cutee 's wa viele sw vcd nea coess were 2.5 mA 
Maximum-Signal Grid-No.2 Current ............ 0c ccc cece cece eeee q mA 
PARLOR ILESIBtATICCHCADDIOX,): ooo os Tp Macaw ceca sscnscecwsvveccesivs 0.1 megohm 
RPC MON CURTICO) ni. TP E5is, Pee ro's a elie ow 6 6 4s ses ale cule apse yd ous be 6500 pmhos 
pe eRIRL AN Cet. eek. Axe). Det =. Mis cs ce cess ae easnwamevane 5000 ohms 
Total Harmonic Distortion (Approx.) ............ cece cece eeeeee 10 per cent 
Maximum-Signal Power Output ........... ccc cece cece cece ceeeces 4.2 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 

Mer fi Xed=bias  OVErAation ft .56. occ ese neieccs cueaes 0.5 0.25 megohm 

For cathode-bias operation ...............00008- 1* 0.5 megohm 


* For cathode-bias operation of the triode unit, a maximum resistance of 10 megohms can be 
used provided the plate dissipation never exceeds 0.25 watt. 
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6T10 BEAM POWER TUBE— 
12T10 SHARP-CUTOFF PENTODE 


Duodecar type used as combined FM detector and 
audio-frequency output amplifier in color and _ black- 
and-white television receivers. The beam power unit 
is used in af output stages, and the sharp-cutoff, dual- 
control pentode unit is used as an FM detector. Out- 
lines section, 8C; requires duodecar 12-contact socket. 
For maximum ratings and characteristics, refer to type 
6AL11. Type 12T10 is identical with type 6T10 except 
for heater ratings. 


6T10 12T10 
Heater Voltage (ac/dc) ........: esse cree ee eee eens 6.3 12.6 volts 
Heater Current. 2 pieces ee Cece Moab © Sem ake ra ees 0.95 0.45 amperes 
Heater Warm-up Time (Average) ......--.-----++-+> —_ 11 seconds 
Heater-Cathode Voltage: 
Peak? values. :ocdeetis ko pe ae ae Bees +200 max +200 max volts 
INVEYACE  VAIUO re ee eee eo eee es Mee eaele Sool aia 100 max 100 max volts 
Direct Interelectrode Capacitances : 
Unit No.1: 
Gita: NO. 10 tok E late. casi oot see lo bese aie lela sew outs 0.22 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
SHUM elie tien Se ern he eptore GHaTE ole ON Sage ies yy Tone teed hee Menai 11 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and Internal 
SH tele eee ce resales ote rare oe atoll one reeds paltetiegerTome one! ier seceeer Neer 10 pF 
Unit No.2: 
Grid Nosl. “tot Platere, eres Sete eratette seven tele Bar cieleielereyernte te ots nsuetane 0.032 pF 
Grid® Nos tomb latemnewig., cai 6 cunrcers siete alsin le eleven inneuele ease one os otalionete 3 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3 and Internal 
SHiSid 2 et re, SE Bee FOr See mie te aon et ceeds 6.5 pF 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, Plate, and 
Tnternal CShieldbererrr ter ae sraas eo eee ecete ern) renal ates Retr ene corre 7.5 pF 
GridFNo-lto' (Grid (NOS Pe roe ee ee tee ale etette) . Tellestololleloretexonone's 0.12 pF 
Plate of Unit No.1 to Plate of Unit No.2 ..............---+--; 0.13 pF 
6U5 Refer to chart at end of section. 
6U7G Refer to chart at end of section. 
6U8 Refer to chart at end of section. 
MEDIUM-MU TRIODE— " 
6KD8 SHARP-CUTOFF PENTODE 
5U8, 9U8A G2p Kp,G 
o%G fe 


Miniature types used as combined oscillator and mixer 
tube in color and black-and-white television receivers A 
utilizing an intermediate frequency in the order of © 
40 MHz. Outlines section, 6B; require miniature 9- Pr Gr 
contact socket. Types 5U8 and 9U8A are identical with — 9AE 
type 6U8A except for heater ratings. 


6U8A 
5U8 6U8A/6KD8 9U8A 


Heater Voltage (ac/dc) ..........-+eseecees 4.7 6.3 9.45 volts 
Heater: Current coe sic ee sec ersierene ee evens 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Average) .......... 11 11 “il seconds 
Heater-Cathode Voltage: 

Peale valtien nate se once ete cet cecnace cadegetene's +200 max +200 max +200 max volts 

Average GvaAlUeiiees . cheb) mnctotr ele vieeclete = sia. 100 max 100 max 100 max —volts 
Direct Interelectrode Capacitances: Unshielded Shielded4 

Triode Unit: 
Crist OME a Ge ei ee kee oe deun een dS eee eps acaien 1.8 1.8 pF 
Grid to Cathode, Heater, Pentode Cathode, 
Pentode Grid No.3, and Internal Shield ..... 2.8 2.8 pF 


Plate to Cathode, Heater, Pentode Cathode, 
Pentode Grid No.3, and Internal Shield ...... 1.5 2 pF 
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Pentode Unit: 


fed Nel toifPlate ...83...4 6. Peeeas ile Ate i 0.010 max 0.006 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, 

Grid No.8, and Internal Shield ............. F 5 5 pF 
Plate to Cathode, Heater, Grid No.2, 

Grid No.3, and Internal Shield ....... aA be 2.6 3.5 pF 
Triode Cathode to Heater .................0. Severe 3 3° pF 
Pentode Cathode, Pentode Grid No.3, and 

ACE SDICIG vy cts Moose tec blew p eae eis : 3 3e pF 
Pentode Grid No.1 to Triode Plate .............. 0.2 max 0.2 max pF 
Rentodegtiate, to Triode Plate’ .. 6:6. ccc cecccasce 0.1 max 0.02 max pF 

4 With external shield connected to pin 4 except as noted. 
e With external shield connected to pin 6. 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
EInveReVOlbavew. 8+. a5. Pee eh, Seg, S PNAS: ae, 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 330 volts 
MET INOED BVO NCHS le oc) ayo: os os vi pic oveesio ao eiwiolohe nis Seca a dieiae — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
AVC meISSIDACION oo ck ficial wa RVs Paes he Bik Pelee e 2.5 3 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts .......... 0.55 watt 


For grid-No.2 voltages between 165 and 330 volts See curve page 98 


CHARACTERISTICS 
ate O MGA OL Fb. 5 oo bee iss Rekeen oc sate aver spamated a 125 125 volts 
Grid Noe Oltare na Gh oo cee rae ets seh lain Cee — 110 volts 
GrideNOseeVOlHAGe 2 oo ce Dato e ew ae eee ee, he ‘ —1 —1 volts 
ATADHECACIONGSE ACLOY: oe oe Wiss. ose carte Ra cadices a su sbosne Sp Ohaie 40 — 
Plateehesistance S(APprox.) oo sca ce ethane se cece — 0.2 megohm 
MEANSCONMMUCCANCEE Wrists... Oe eee tee Neken bes 7500 5000 umhos 
Lee LOTS aes uo etre See ee Ce ee 13.5 9.5 mA 
rita NGeZmOUrrente 0) ot san ges oe oe oad Poe ats oers ~ 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

PAD TUN 55 oAG ae peor ohn CR IRE Cy oa —9 —8 volts 

i: MEDIUM-MU TRIODE— ### 6U9/ 

row SHARP-CUTOFF PENTODE ECE9Q] 

Gip) No G2p 5U9/LCF201 


()p, Miniature type used in if-amplifier and sound and sync 
applications in television receivers. Outlines section, 
KT ST 6B, except has 10-pin base; requires miniature 10- 
10K contact socket. Type 5U9/LCF201 is identical with 
type 6U9/ECF201 except for heater ratings. 

5U9/LCE201 6U9/ECF201 


GET OMEaV OLLA LOM. «oh s cei a olew witiele ce g bis wibam eo melee : volts 
lea rerne UT enGi sf N cicvacteccs sence ereevelenslg. Slee ove 6 0.45 0.41 ampere 
Peak Heater-Cathode Voltage ...............eceeeee +100 max <-+150 max volts 
Direct Interelectrode Capacitance: 
Pentode Unit: 
Plate to All Other Elements (except grid No.1) ............ 3.5 pF 
Grid No.1 to All Other Elements (except plate) ............ 6.5 pF 
TA CEEIN Os MELO? COTNOGE: bib lenngy co he Stactyroces temp teasse's\ sens Whe Pb anets) ote 4 pF 
reat CMU CMEC TAG SHINO site NGM EP a,c go, ops) ar70,se; 4) ay ty Oe Sudo gre obeys IRS wher gra el <6.5 {F 
fe PACING MCONe GTIC MINOA2 ae co ccs of opere; seme auel a anep Om islleersevulape: 6 0 lerese offs 1.8 pF 
Triode Unit: 
Plate to All Other Elements (except grid) .................. 3 pF 
Grid to All Other Elements (except plate) ................-. 2.5 pF 
Vela he: (CPST Ee ste lea Me tees ec re CR DID ROCCE oo RonCRne CR Ac 2 pF 
Rentademelatce ton Lriode.- Plate 5 re ghee ite Me todeh CBee eee oes oi 0 wile <15 {F 
RPontodem arian No-leto | Triode... Plate won. co css eye wig excienewss deg © 0 eke <1.2 £F 
PentouesGrid §No-1 to Triode. Grid | 2&5. c tens ot fre ca ae tat nde oo oes <1.5 fF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
PISEGSUD DIV OLLALE oliccatsh vod os week o dnd! naira, « Fie weeles 550 550 volts 
Peat OMY OIE SC ier is aig bose saree sian wie ie ean m egos als 250 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... — 550 volts 
AEST OSOMPVIONEA DO! bie i Xe RE BW bu owns sbheulchinith sigs « BS & — 250 volts 


Renn AthOGe CUILeENt® = citi ccs wot se erie eee att oe oie 50 — mA 
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Triode Unit Pentode Unit 


Cathode Cunrentant.s:...caet Pie a ete ee ee 18 18 mA 
Plate: Dissipatione (3 icccc corn ree re oe oe 1.5 2.1 watts 
Grid-No.2> Inputs. ic... 258 Son ane Seo nae es ce _— 0.7 watt 
CHARACTERISTICS 

Plate ni Voltage’ eek. PR Se ee ee ee TR ee 100 160 volts 
Grid-No.3 (Suppressor-Grid) Voltage ............ ac — 0 volts 
Grid-No.2* Voltage ke ae eek cn csv eels oes — 110 volts 
Grid-No.1 (Control-Grid) Voltage ...........-.-. —2 —1.4 volts 
Mu Factor, Grid No.1 to Grid No.2 ................ —- 45 

Amplification’ Factor 260 ee 0. cence keene we 17 — 
Transconductanees ©... AAPL. Geo ate cc Se ee ee 5000 12000 pumhos 
Plate «Currentin | 222) aye ates Sele Stee oe acta 14 13 mA 
Grid-No-e Carrent 2 6.0 at ee ee ee _ 5 mA 
MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance ................-e000. 1 1 megohm 


e With a maximum duty cycle of 0.10 and maximum pulse duration of 10 microseconds. 


6U10 THREE-UNIT TRIODE 


Duodecar type used in amplifier applications. Units 
No.1 and No.3 are medium-mu triode units, and unit 
No.2 is a high-mu triode unit. Outlines section, 8A; 
requires duodecar 12-contact socket. Heater: volts 
(ac/dc), 6.3; amperes, 0.6; warm-up time (average), 
11 seconds); maximum heater-cathode volts, +275 
(peak) for units 1 and 3; +200 (peak) for unit 2; 
100 (average) for each unit. 


Class A, Amplifier 
Units Nos. Unit 


MAXIMUM RATINGS (Design-Maximum Values) 1 and 3 No.2 
Plate ‘Vooltaweue yiiis oc 5 heck whic DER ee. Se ee! 330 330 volts 
DC Grid Voltage: 
Positiyve-bias;ivalue ....2055:04 5 2oo8 Se oe a eee 0 0 volts 
Negativesbias *value® |. 322): « ovcls hscae sesin eae 50 50 volts 
Average Cathode Current) 0.00000 Je eee es oe 20 — mA 
Plate SDissipatione is oehie cashes ean eh eeu es 2 1 watts 
CHARACTERISTICS 
Plate WVOWACemer TT ee ee et ee ee eee 200 200 volts 
GridigVoltazevist his... BOW YL. SOMES Pe RPS eye —6 —1.5 volts 
Amplification FS ctor. on * cpncces sie edie bina eee ae 17.5 90 
Plate “Resistance (Approx.) |... 0 neces sw anesecas 7700 61000 ohms 
Transconductance Ri... Liss Ades Sea ote og oe ee 2300 1600 umhos 
Plate. Currenteiys.c. . hea Sarees Cociee e I eee e 9.6 122 mA 
Grid Voltage (Approx.) : 
For plate current: of 100.3 ARs, 2 nnd. es dk ae —15 —_ volts 
For plate curtent. of S50 GA. 325 06d saacme cmees — —3 volts 


MAXIMUM CIRCUIT VALUES 


Grid-Circuit Resistance: 
For "fixed-bias, operation. <....- jacdcis vase cites on 1 0.5 megohm 
For cathode-bias operation .................00- ply bk megohms 


* This value may reach 10 megohms provided the plate-supply voltage and load resistance 
are such that the plate dissipation can never exceed 0.5 watt. 


6V3 A HALF-WAVE 
VACUUM RECTIFIER 
Miniature type used as a damper tube in horizontal- 
deflection circuits of television receivers. Outlines sec- 
tion, 7B; requires miniature 9-contact socket. This tube, 
like other power-handling tubes, should be adequately 
ventilated. Heater: volts (ac/dc), 6.8; amperes, 1.75. 


TECHNICAL DATA 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


Peak Inverse Plate Voltage# (Absolute Maximum) 
EMT DOT ante SRO NET LATA P. Debeb a Sasakt's 800 


CEO TOP COUVTONE © 02. sew ne hk hkl tcc tmnt ee 135 
Heater-Cathode Voltage: 
PeeWee ss, 5 Bh ue  ba aw a diosfa Ma ceie'e hos +300 —6750F 
eR OORT bo a ©. aad 6 eke es Be ee +100 —750F7 


387 


volts 
mA 
mA 


volts 
volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


fj Under no circumstances should this absolute value be exceeded. 


BEAM POWER TUBE 


6V6 
6V6GTA 


SV6GT, 12V6GT 


@) 5) Metal type 6V6 and glass octal type 6V6GTA are used 
: 4 as output amplifiers in automobile, battery-operated, 
#5 2) and other receivers in which reduced plate-current 
NC: 6V6GTA drain is desirable. Outlines section, 2B and 13D, re- 

7AC spectively; require octal socket. These tubes are equiva- 


lent in performance to type 6AQ5A. Refer to type 6AQ5A for average 
plate characteristic curves. Types 5V6GT and 12V6GT are identical with 


type 6V6GTA except for heater ratings. 


5V6GT 6V6 6V6GTA 12V6GT 
Heater Voltage (ac/dc) .......... 4.7 6.3 6.3 12.6 
Rleatermeurrentol.... 0k. sk 54455565 0.6 0.45 0.45 0.225 
Heater Warm-up Time (Average) 11 — 11 — 
Heater-Cathode Voltage: 
Ie eo A Ce rr +200 max +200 max +200max +200 max 
AVCFAL Cs VANE. Qc Rises ole orn c Dade 100 max 100 max 100 max 100 max 
6V6° 6V6GTA 
Direct Interelectrode Capacitances (Approx.) : 
CasGe NO MeO > Plate 60 oie se hobe ne dbawcss 0.3 0.7 
Grid No.1 to Cathode, Heater, Grid No.2, and 
ITGMONO:3 Fee nh Ookl ons ER ERE 10 9 
Plate to Cathode, Heater, Grid No.2, and 
CTIGER NOS: Freie ta .: Lecce eo ete ee... BES. 11 1.5 
° With shell connected to cathode. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Oe ey oh. Eee Cae ea ey ee Se Ae a Ge Se 350 
Mmeetarcwtocreen-Grid), Voltage ........6cc.s sc cecechoscccuvinc ° 315 
SS ao ire eA 838 bola. 54) ellie tes A eee 14 
NO ii Cn eis elt ek. tebe. . eal lima .* 22 
TYPICAL OPERATION 
PRM UM ON og sla a eeda as 6e08e hed aE 180 250 315 
eeNOSS eV OILAZS. |... wd et enw Sane hcck on bes 180 250 225 
Grid-No.1 (Control-Grid) Voltage .............. —8.5 —12.5 —13 
weak “AF Grid-No:t Voltage’ .............-0-+00 8.5 12.5 13 
Merona Plate «Current i... . <<... cee vcuccesc 29 45 34 
Maximum-olgnal, Plate .Current .........c« cee 30 47 35 
Zero-Signal Grid-No.2 Current ................. 3 4.5 2.2 
Maximum-Signal Grid-No.2 Current ............ 4 
Pilate- Kesistance «(Approx:))~........ 20:2 bo.5 .2ak 50000 50000 80000 
PROC OUOMCEONCE. io edhe osavctmans en hereneintd tober 3700 4100 3750 
POMEL ORIALGNCE Voc. ee eee, 5500 5000 8500 
Motalewarmonie Distortion .o2%le0s. o. &. S/R 8 8 12 
Maximum-Signal Power Output ................ 2 4.5 5.5 
CHARACTERISTICS (Triode Connection)4 
rT EN: oi OA PO SER ERO ee ke ee tke ly oR ts 250 
Pantene ControrGrid)* Voltage’. 6/2 6i 00.06.4666). lk Coe... —12.5 
ere eeae Pelee Br eo yee ei dee lel 9.8 
SRR TICE CCA DDLOX:) 1)... SMR be Ea kk kee oo bao vos 1960 
Transconductance ..... At eRe Ural LIM eaten TINS L eee aeE Ee, Ea ct een ee ace he 5000 
ae aa co ae Pee Oe ee Dt Ela! 49.5 
Grid-No.1 Voltage (Approx.) for plate current of 0.5 mA ........ —36 


4Grid No.2 connected to plate. 


volts 
ampere 
seconds 


volts 
volts 


pF 
pF 
pF 


per cent 
watts 


volts 
volts 


ohms 
umhos 
mA 
volts 
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Push-Pull Class A, Amplifier 
MAXIMUM RATINGS (Same as for class Ai amplifier) 
TYPICAL OPERATION (Values are for two tubes) 


Plate: Voltage) jsciadsticiec © Stnnitatuhhs oe RR be tae 250 285 
Grid-No:2u Voltages lial. Susser. dn easdee ciate rathachenn te atone 250 285 
Grid-No.1 (Control-Grid) Voltage .................. —15 —19 
Peak AF Grid-No.1-to-Grid-No.1 Voltage .......... 30 38 
Zero-signal “:Platem@urrentas isc 6 oc oe cineca ee 70 70 
Maximum-signal. Plate: Current, {5.2 c5-.c ole neeun 19 92 
Zero-Signal Grid-No.2 Current ............s..ee0s04 5 4 
Maximum-Signal Grid-No.2 Current ............... 13 13.5 
Effective Load Resistance (Plate-to-Plate) ....... 10000 8000 
Total, Harmonics Distortion «36% 2 <6 ccs yo cite waren Sieieis 5 3.5 
Maximum-Signal Power Output .................... 10 14 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
Hors fixed=binse opera tion oki. oes Gee) sere ae ero ee eee 0.1 
Fort cathodesbiasy operation: ioe scree a, ose to a anse Slope ley eas. sucess 0.5 


Vertical-Deflection Amplifier (Triode Connection) 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DCMPIAte Voltazw ere Vee te ee eae kn eR ese ee Are ene, 350 
Peak Positive-Pulse' Plate Voltage# §... 0.00.00... oe dba ccuwdles 1200 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage .......... 275 
‘Pealka*Cathode Current 0 eats ceo tetas wan toes eee en eee 115 
Average, CathodeCurrent 7 3.ce5 Of Se Se ee ee eee 40 
Plate? Dissipation s19.k $6.2 eee As. ie BES OAR, SE ae eee 10 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance, for cathode-bias operation .......... 22 


4 Grid No.2 connected to plate. 


mA 
ohms 
per cent 
watts 


megohm 
megohm 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). - 


6V6GT Refer to chart at end of section. 
6V7G Refer to chart at end of section. 
HALF-WAVE 
6W4GT VACUUM RECTIFIER 


Glass octal type used as damper tube in television re- 
ceivers. Outlines section, 18D; requires octal socket. 
This type may be supplied with pin No.1 omitted. 
Socket terminals 1, 2, 4, and 6 should not be used as 
tie points. This tube, like other power-handling tubes, 
should be adequately ventilated. Power-rectifier opera- 
tion of this type is not recommended. 


Heater Voltagee lac) - its ccagh « ctepehern: orate echorstign Rotate? al arctan oh hel toh omeaa ae 6.3 
Heater © CUrrenta rr. coil Se borat calc Oe eile asad aabaitahigd it an ahial aba coe Ue rete cae pkey 
Direct Interelectrode Capacitances (Approx.) : 

Plate\i:to Cathode. and: oHeater mek onthe lireieh. Rh ae. et ee 6 

Cathode: to*Pliate: and) Heater i icca cc cinct ttn ahah ocieicts eee eee 13 

Heater to WCathode Git. 6 oe cao oie oe eter tek hoe chniomn mot ete 7 

Damper Service 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Center Values) 
Peak Inverse Plate Voltage (Absolute Maximum)# .............. 3850 
Peak "Plate “Current: (2) f 3.22055 Se ie ee, ic ik gad Gee eat ene a, 750 
Average Plate Currentyre sil, isis ete au iies tenet ee aie te rere teu ti atrs 125 
Pilate Dissipation’ ee oe ee Ce ee ee coe te ne ae Cade ies 3.5 
Heater-Cathode Voltage: 

Peak: Vatu Boned ete Beene er take ce ai ere ce sree +300 —2300 

A Verage “VAING En ote oe ee te ee ee +100 —500 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 250 mA ................ 21 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 


volts 


volts 
microseconds). 


TECHNICAL 
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6W6GT 


BEAM POWER TUBE 12W6GT, 25W6GT 


Glass octal type used in the audio output stage of 
radio and color and_ black-and-white television re- 
ceivers. Triode-connected, it is used as a vertical-de- 
flection amplifier in television receivers. Outlines sec- 
tion, 18D; requires octal socket. This type may be 
supplied with pin No.1 omitted. Types 12W6GT and 
25W6GT are identical with type 6W6GT except for 


DATA 


heater ratings. 


6W6GT 12W6GT 25W6GT 

Heater Voltage (ac/dc) ................. 6.3 12.6 25 volts 
PIPALOTEOULLEI Users ore ct tyes eee ae ota 132 0.6 0.3 ampere 
Heater Warm-up Time (Average) ........ a 11 — seconds 
Heater-Cathode Voltage: 

ie Weld kas ee Mee ts nts Qe +200 max Te Pee +200 max volts 

Pi yererer Valet Se Sr a 100 max ar ie 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 

PEON OVaNCON “Ate rte ee Re ale amen WN NN OR ek 0.8 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 15 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ i 9 pF 

Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Velues) 
ITU CMMEVIOEE ESE OP LPN ie... ch cee ch how dude dete so Me aie De tialbs.é tle hie orev 330 volts 
REIGN O. 2 MSCTeeN-GIid) * VOItALE §. 2. bs. ac co des + cletraelc oe Me cllese cs 165 volts 
PAM ACHEO NAST DATION. toe escce O.. she Gis. oleic © cis! ancksle Ghee alctbaeinre « SuSteMrare 12 watts 
Seemed ON Ce eC MMPLEL PUTS pt racic, Scrsp te Neae ASN ches 6-612. Bhd, w la wate aca gate acte ae ee hee authes 1.35 watts 
TYPICAL OPERATION 
PARLE MOD DILY. ViO LAP On, Fo. daleip sche, 4.2, aveisuciel date tells 0 B detets 110 200 volts 
Grid-No-erolpply Voltage icc... 2 eek he tet cote tone 110 125 volts 
Grid-No.1 (Control-Grid) Voltage .................. —7.5 — volts 
MPG CE EAS ERCSISLOL Mic, 5 lc 5 she-s +, djeleie ee else saves 0 Bloke — 180 ohms 
Peake ab Grid-No.!. Voltage ieitiiiie. cece. 7.5 8.5 volts 
MeLO-s1S NAL IAC Curent ..%..5. hose = coche 0 sajo inn diensiajene cod ichele 49 46 mA 
Maximum-Signal Plate Current ................... 50 AT mA 
Zero-Signal Grid-No.2 Current .................e05 4 Ze mA 
Maximum-Signal Grid-No.2 Current ................ 10 8.5 mA 
Flaten stesistance CADDYOX.) oi... sarees s cree eve 13000 28000 ohms 
mransconuauctance. 322) Siecle. Eee ee... SEs 8000 8000 umhos 
OR me IReSTS RACE Te er ae Reet rss RUNS, oe 2000 4000 ohms 
Total Harmonic Distortion (Approx.) ............. 10 10 per cent 
Maximum-Signal Power Output .................00. 2.1 3.8 watts 
CHARACTERISTICS (Triode Connection)* 
IMEC MEG LSS CU ON ares (hr es oie vahie oa atepssiciraicl o lol Ooh ove cauesaite: o: wieiel ese. wleserel ane 225 volts 
Creat POLLO kon a Peter es. 4 oils Stebel Mabe a BUEN oe coe eo sladinae es —30 volts 
PRINTF CHCIOME ACCOY, | 82021 ste 6. ici ele tat etatc solv? alle ale allavalatetehatahehoferelete ois 6.2 
AOR OSI CA TICE UA DDTOX. ooh crake of osc ahidteis eisistal aialicticle sloidi eiatal'slie'b slel’sls e's 1600 ohms 
SET ASOT CC ATIC Me ie rR SIS s, oo, Gide Sicsinsl oust aiate,e’ evelenajo sa wide slovelelane 3800 umhos 
PAC mC UEVent  sennet. wo oe oe Rae. EERE SR Biss 22 mA 
Grid No.1 Voltage (Approx.) for plate current of 0.5 mA ........ —A42 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1 Circuit Resistance: 

ISGP eG XOG-DIAS! ODETALION Warr Pou Hb cc ole Rus hs eke pgeparthe: «0 slelleie ace A 0.1 megohm 

Por cathode-bias: operation...) 7.02 0. ET TE Secs owls bed 0.5 megohm 
* Grid No.2 connected to plate. 

Vertical Deflection Amplifier 
For operation in a 525-line, 30-frame system 
Triode Pentode 

MAXIMUM RATINGS (Design-Maximum Values) Connection* Connection 
RV OLA Coc bake acidic sts. e clbuscs sis Aictentis.c eed elaie © 330 330 volts 
Peak Positive-Pulse Plate Voltage# .............. Ae 1200 1500 volts 
DC Grid No.2 (Screen-Grid) Voltage .............. —— 165 | volts 
Peak Negative-Pulse Grid-No.1 Voltage ............ 275 275 volts 
PeaknCathodes Current: nin sci bok sia ale ls wiley diele ge late : 195 195 mA 
Average Cathode Current ...... 00.50 cece ccc csccces 65 65 mA 
PAateueDissipation es). sack sows hed seed. Wis welaciels deel 8.5 8 watts 
eee lets Che) es PETE hiss Ph ksh ee hele: 0G Bc Parehe, ate @ Bide s lela tet —— BE Pe watts 
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MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance, for cathode-bias operation Zee, aon megohms 


* Grid No.2 connected to plate. 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


n : TYPE 6W6GT 
3 aie eae ib TRIODE CONNECTION 
re GRIDLNG. 2 VOLTS = 125 GRID No.2 CONNECTED TO PLATE. 
S 
= 3200 & 250 
OW a. 
= ie < 200 
— | 
6 3 150 = 150 
aa 100 ws 
aq !00 
i a 
5 50 50} 
fe) 100 200 300 400 
meee fe) 200 400 600 800 
SNe 9ece ase! PLATE VOLTS 92cCs-7943T 
6W7G Refer to chart at end of section. 
6X4 FULL-WAVE he 
12X4 VACUUM RECTIFIER ~ - 
Miniature type used in power supply of automobile 3) (6) *' 
and ac-operated radio receivers. Equivalent in perfor- R 
mance to larger type 6X5GT. Outlines section, 5D; re- y-@ LA Dr 
quires miniature 7-contact socket. This tube, like other O) 
power-handling tubes, should be adequately venti- PD2 
lated. For discussion of Rating Chart and Operation 5BS 


Characteristics, refer to Interpretation of Tube Data. Type 12X4 is iden- 
tical with type 6X4 except for heater ratings. 


6X4 12X4 


Heaters Voltarés(ac/de)ie sccimvgstirs sees «ier sieraie c's spare 6.34 12.6 volts 
Heater SCurrent gees ci. soccer eines Sak ee eater svelte 0.6 0.3 ampere 
Heater-Cathode Voltage: 
Peak iv alice Seay Gas calves sc corecoltaly-conndneseneeRenerete ate a rets +200, —450 max volts 
“Average “value ws. .0...seees% RE A ke es LN Phe em one 100 max volts 


4 When the heater is operated from a 3-cell (nominal-6-volt) storage-battery source, the per- 
missible heater-voltage range is from 5 to 8 volts. 


Full-Wave Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak) Inverse Plate DV oltarews.- many secndee cctee ciate wane snare a cunteres oe 1250 volts 
Steady-State Peak Plate Current (Per Plate) .................... 245 mA 
A Cr Plate: SupplysiVoltazveu(Perrlate, gyms) ist Soa.) us) ide < cateaocne ses See Rating Chart 
DC .Outputi Voltage GAtE filter ginpuat iene nan cunt dee oe as scenes 350° volts 
Average Output Current (Each plate)* ..................00cceeee 45 mA 
Het-Switching# Transient Plate® Current .. ooessees. Jade eee oes # 


+ This rating applies when the 6X4 is used in vibrator operation with a minimum duty cycle 
of 75 per cent. 


# If hot-switching is regularly required in operation, the use of choke-input circuits is recom- 
mended. Such circuits limit the hot-switching current to a value no higher than that of the 
peak plate current. When capacitor-input circuits are used, a maximum peak current value 
yer ete = 1.1 amperes during the initial cycles of the hot-switching transient should not 
e exceeded. 


TECHNICAL DATA 


TYPICAL OPERATION 
Filter Input 


Sine Wave Operation 
Capacitor Choke 


AC Plate Supply Voltage (Each plate, rms)¢ . 825 
Paiverveitipuc Capacitor j.......0-.cseescccee 10 
Effective Plate Supply Impedance (Each plate) . 525 
OTe UDG PODORE | os 5c cis oss aitrewin o 6 eres dare cus als — 
Average Output Current ...................005. 70 
DC Output Voltage at Input to Filter (Approx.) 310 


e AC plate supply voltage is measured without load. 
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Vibrator 
Operation 
Capacitor 
400 — volts 
— 10 pF 
— — ohms 
10 — henries 
70 70 mA 
340 240 volts 


OUTPUT VOLTS AT INPUT TO FILTER 


8 


OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 


TYPE 6X4 

E ¢=6.3 VOLTS 

FILTER-INPUT CAPACITOR = 1OuF 

TOTAL EFFECT. PLATE-SUPPLY IMPEDANCE 
520 OHMS FOR CURVES I-5 

PER PLATE \ 400 OHMS FOR CURVES 6-8 


700r DEA = SEE RATING CHART 


40 60 80 100 
DC LOAD MILLIAMPERES 
92CM-803ITl 


OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CHOKE INPUT TO FILTER 


TYPE 6X4 
E¢=6.3 VOLTS SUPPLY FREQUENCY=60CPS 
CHOKES OF INFINITE INDUCTANCE 
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RATING CHART 


TYPE 6X4 
E,=6.3 VOLTS 


10 


OC OUTPUT MILLIAMPERES PER PLATE 


A) 100 200 300 


400 


MAXIMUM OPERATING VALUES WITH: 
CHOKE -iNPUT FILTER 
CAPACITOR—INPUT FILTER 


167 


500 


AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 


Refer to chart at end of section. 


92CS-8025T2 


6X5 
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6X5GT FULL-WAVE e Oy 
VACUUM RECTIFIER °@) 

Glass octal type used in power supply of automobile 

and ac-operated receivers. Outlines section, 13D; re- IND, 


quires octal socket. This type may be supplied with (yw {s) 

pin No.1 omitted. For maximum ratings, and typical NC K 

operation, refer to type 6X4. 6S 
6X8A MEDIUM-MU TRIODE— 


5X8, 19X8 SHARP-CUTOFF PENTODE 


Miniature type used as combined oscillator and mixer 
tube in television receivers utilizing an intermediate 
frequency in the order of 40 MHz and in AM/FM re- 
ceivers. Outlines section, 6B; requires miniature 9-con- 
tact socket. Types 5X8 and 19X8 are identical with 


type 6X8A except for heater ratings. SAK 
5X8 6X8A 19X8 
Heater Voltage™ (ac/dc)? 4, 24re ee c ee ie 4.7 6.3 18.4 volts 
Heater) Currentvorrcs: «oto tek eto ue ee oe 0.6 0.45 0.15 ampere 
Heater Warm-up Time (Average) .......... 11 11 — seconds 
Heater-Cathode Voltage: 
Peak-+-value~9s.ier eh ete oc ee +200 max +200 max +200 max . ~volts 
Average value” —j.,...cree ets. « wsueaehh <a s 100 max 100 max 100 max volts 
Direct Interelectrode Capacitances: Unshielded Shielded4 
Triode Unit: 
Gridiito we Plate ate. Aa cee. ae alee 1.5 1.5 pF 
Grid™to: ‘Cathode: and Heater W270. eens 2, 2.4 pF 
Plate’ to “Cathodeand* Heater 05.50/20. 2000 Jk. 0.5 1 pr 
Pentode Unit: 
Grid BNO tos Ate rre a n teucn eae Gah usey «is ost hoie eotis 0.09 max 0.06 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, and 
GridvsINO.3%e.: Mihxty Aa eee Soe es 4.6 4.8 pF 
Plate to Cathode, Heater, Grid No.2, and 
Grid GNot3i6: |) 2a. SS a ee eee ae 0.9 1.6 pF 
Pentode Grid No.1 to Triode Plate .............. 0.05 max 0.04 max pF 
Pentode Plate to Triode Plate .................. 0.05 max 0.008 max pF 
Heater to": Cathode"... te cee re ee Se, eee 6.5 6.5¢ pF 
4 With external shield connected to cathode except as noted. 
e Wilth external shield connected to pentode plate. 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Platea Voltage. fens cit Bere see OE ee ae 275 275 volts 
Grid No.2 (Screen-Grid) Supply Voltage ........... — 275 volts 
Grid-No:2) "Voltage? G20) Ste ie es eee — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate: Dissipation 1a.) Bocce oer Oe 1.7 2.3 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 137.5 volts ........ — 0.45 watt 
For grid-No.2 voltages between 137.5 and 275 volts — See curve page 98 
CHARACTERISTICS 
PlatesiVoltagerweee.. (AAR rer ee ee Re ae 125 125 volts 
Grid BiUNOi3 CAR aR eee re a Bayo ee reer Connected to cathode at socket 
Grid-No. 2 tN oltagell en}, ie en err cine eines — 125 volts 
Grid=-No.1. Voltage: (ae ae an de ee ee —l1 —l1 volt 
Amplification @Pactor 1s 625 0t 2c he ee ee ee 40 — 
Plate Resistance ‘(Approx:) ote oe Te 6000 300000 ohms 
Transcondtietance 4 (SG 25 2S Be re, see eae on 6500 5500 pmhos 
Plate. Currentiyyisid , lbapteeets ee lee toe Cnotoie 12 9 mA 
Grid=No.2' ‘Current: 420K eee een ee ee — 282 mA 


Grid-No.1 Voltage (Approx.) for plate current of 
ZO ARPA So oa Sid ae ahs Kites ae ee es ee oe —7 —6.5 volts 


PLATE (Ip): OR GRID (Ic) 
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ome TYPE 6X8 
2 PENTODE UNIT 
= GRID-No. 2 VOLTS=150 
“ GRID-No. 3 VOLTS=O 
te) 
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= os 
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a Peat 
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uJ 
e 
q 
J 
a 


O 100 200 300 400 


0 sO ICO 150 | 2005 7250 = 300! | 580 PLATE VOLTS 92CS-7532T 


PLATE VOLTS 92CS-753IT 
Refer to chart at end of section. 6X8 


GH-MU TRIODE 6X9/ 
HIGH-M R — 

SHARP-CUTOFF PENTODE ECF200 
Miniature type used as if-amplifier tube in television 
receivers. Outlines section 6B, except has 10-pin base; 


10K requires miniature 10-contact socket. 
Heater Voltage ........ MOEN Tae slateve Oo aic sole: BEEN a ore oratoheitye ey nis erereteie sare 6.3 volts 
Freater Current aa... s+ sles s ise ey eelete Si gisteelsisve br eexe Drover ele lstene olevsl ckehayerete 0.41 ampere 
Peak Heater-Cathode Voltage ......... Peete eat ial ola slay esenera ois celetiakoneneno +150 max volts 
Direct Interelectrode Capacitances: 
Triode Unit: 
Plate to All Other Elements (except grid) ..........ecee0. Braienecs 3 pF 
Grid to All Other Elements (except plate) ......... Slovelerelereiate ae 2.5 pF 
BITE CELLO GLIG gove.cic « <4 cho loibie wiereie es oleic stele ee teseddies. cts Bee Nee: tela te Siakeee 2 pF 
Pentode Unit: 
Plate to All Other Elements (except grid No.1) ...... Jia sap teitie’ 3.5 pF 
Grid No.1 to All Other Elements (except plate) ............ ot 6.5 pF 
Grade at tOw Cathode — << isc.c)sj0.0 0/001 0l0,0p, 01010 010 00,0100 j aiee'solete lege Ake 4 pF 
Pilate. to sGrid@ Noi aicccies eraser rele Pe Sette Beg ah eee shersrarersiotexcherovorclenere <6.5 {F 
Grid No.1 to Grid No.2 ...... NES. eeu e ora atev ane eens Dialer tiarsterehotetenerets eS pF 
Pentode Grid No.1 to Triode Plate ...... Bight a Sieretic ie sieve ohere’ er otene Seterere 15 fF 
Pentode Grid No.1 to Triode Grid ..... SB loievahe stile DEES se vies ois were Bis <1.2 fF 
Pentode Plate to Triode Plate ...............- Biel chee hark ovebeskube egies <1.5 {F 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate Supply Voltage ........... Waders iaieastohack Nasore os ahs 5 550 550 volts 
PITRE CMVIOLERILE Sic claeieis ce 6 6s 6 00's as MPa atte e Slot a So shee 3 250 250 volts 
Peake late \VOILAZe® 2... ce ec ccsscsce Bverede alee ieelaeiele 600 — volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 550 volts 
EIGEN OSD AAV OILAE.S .. .is.0, suelo sp ieteleiels olole vb 0 « oleitis cloele ee : — 250 volts 
EM OCSt OMEN Gat sites, 6 6 choice. «csc 0 sje''s 9 «0 0,040 (0 0 eVox: 6:.0)% 18 18 mA 
LSE REDISSEDALION . ete cuca ciate. costa oe e's os ovele ens s.ctele ce alee ee A 1.5 rxaL watts 
Grid-No.2 Input ...... PE eA ee COIS SOC DOO a 0.7 watt 
CHARACTERISTICS 
Plate MeMiOlGAe: 2). b.c0h scl iievare clots oy st one sosev'e Bik ite ths wee idleys 5 170 160 volts 
Grid-No.3 (Suppressor-Grid) Voltage ............6- : — 0 volts 
AGRA SIMO Fe AVOLEAON ore, occ.0 cic. o sie cc 0 wise wiee 6 ent We ehaialels es ‘ —- 135 volts 
Grid-No.1 (Control-Grid) Voltage .........cse-eeee. 3 —1 —1.7 volts 
Mu Factor, Grid-No.1 to Grid-No.2 .........2..220- : “— 55 
AIGICALION HE ACLOL 2505.02 1G.1. se wis c ols ese eelelee ows sess 55 — 
MAM RCOMOUILCTAN COIR Di. c < + s,s « Gsitie «ene 010.800 410,46 0,0 8 s)e.00,¢ 4800 14000 pmhos 
stem OC Mrren tae, Hex « ote sineiite so did ot esrelee. teele spre P 8.5 13 mA 
Rea recree re MOO IT POTI G ioc, close ois einicierace lone weve the io ese. e'esejels iso ae — 5 mA 
MAXIMUM CIRCUIT VALUES : 
Grid-No.1-Circuit Resistance ..............eeeeee AP 1 1 megohm 


° With a maximum duty factor of 0.18 and maximum pulse duration of 18 microseconds. 
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6Y5 Refer to chart at end of section. 


6Y6GA/ 


6Y6G BEAM POWER TUBE 


Glass octal type used as output amplifier in radio re- 
ceivers and in rf-operated, high-voltage power supplies 
in television equipment. Outlines section, 19B; requires 
octal socket. 


Heater ~ Voliace "(lae/de) 2... thn. Simi x «aun ha vals peters sehen as Semis 6.3 volts 
Heater: «Current vodu.anvstsedxceeaevimtonetibic aia acne we 6s! GRR ERO ret ss nets 1.25 amperes 
Peak Heater-Cathode Voltage ..........-... cc ccc ccc cccccoceen. +180 max volts 
Direct Interelectrode Capacitances (Approx.) : 
Grid™ No:l* to Plate vere issn oe tates oe eres or ee ee OF pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 12 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 9.5 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


Plates) Violia we gies. casegsene sais Tal rhe HE nai Oe a er 200 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ..................cceeeeee 200 volts 
Grid-N6.27-avioltawes!). Treo Ree er es PO ek oi rag Meson each ee See curve page 98 
Plates Dissipation). iis, ie ssi be cee ee Eee Ea ee 12.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 100 volts ..................ce ee 1.75 watts 

For grid-No.2 voltages between 100 and 200 volts ............ See curve page 98 
TYPICAL OPERATION 
Plates Voltagwews oo Potash 4 Focus ete eh eo, ae oe 135 200 volts 
KTIG=INO- 2 VOMA LC et ae ee. See ee Ce ne 135 135 volts 
Grid-No.1 (Control-Grid) Voltage .................. —13.5 —14 volts 
Peak AF Grid-No.1 Voltage .................c0002 13.5 14 volts 
Zero-Signal Plate Current .................cc eee eee 58 61 mA 
Maximum-Signal Plate Current ................002. 60 66 mA 
Zero-Signal Grid-No.2 Current ..................... 3.5 2.2 mA 
Maximum-Signal Grid-No.2 Current ............... 11.5 9 mA 
Plate Resistance ACA pproxs) in ys. 6c. css sos pee 9300 18300 ohms 
m@ransconductanceg iin cas5 Cote cee eae 7000 7100 umhos 
Load Resistance! ooops. i Per eer eh eae a ee eee 2000 2600 ohms 
Total, Harmonic’ Distortion) 2352533257004, hae. 10 10 per cent 
Maximum-Signal Power Output ...................- 3.6 6 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For’ fixed-bias operation (fico tcskedieseaas lebih hillasdacewe eee 0.1 megohm 
For cathode-bias operation ............ccccccccccccccvvcecces 0.5 megohm 
6Y7G Refer to chart at end of section. 


11Y9/LFL200 DUAL PENTODE 


Miniature type for use in color and black-and-white $223) 
television receiver applications. Unit No. 1 is used as 

a video output pentode, and unit No. 2 as a sound if “Pz 
amplifier, age amplifier, or sync separator. Outlines 
section, 6L, except has 10-pin base; requires minia- 
ture 10-contact socket. Type 11Y9/LFL200 is identical 
with type 6Y9 except for heater ratings. 


6Y9 11Y9/LFL200 
6.3 11 


Heater “V dltage rr... oiiicd soc ee baedauwcae Bede e erelana wate volts 
Heater Current: OGRE... 66s 8OORs cco s cacbceeboteess oe 0.8 0.45 ampere 
Peak Heater-Cathode Voltage .........cccccccccccce +200 max +200 max volts 
Direct Interelectrode Capacitances: 
Unit No.1: 

Plate to All Other Elements (except grid Nod) Seite eee 7 pF 

Grid No.1 to All Other Elements (except Plate) a viewe ce weews 12 pF 

Plate:to; Grid Nowb. uthieic). ceiag wacadrese hoe 8s. eons 95 fF 
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Unit No.2: “ 
Plate to All Other Elements (except grid No.1) .......+s.ee0s 11 pF 
Grid No.1 to All Other Elements (except plate) ........+seeeee 10 pF 
Plate to Grid Noil wc ccccccsctwcwccccccccewscsccccecseceesees 140 fF 
Grid No.1 to Heater ........ccceccccc nc cccrnccverccccenscees <100 fF 
MT PSG ow 5 0 obo to, 0ye.0150 0 eR 0.0 0 0h « aysio ieee 0 esnseopene 9,0,0 ,040.8 48,8 \0.0 6.0 <150 {F 
Pee EG GPT oe co oc ore cow soo os te oe Fee oniv.e 0.6 6.050.059 0.0,0.0,0,0,0,0,0,0,0.00.0 <10 £F 
Plate (Unit No.1) to Grid No.1 (Unit, NO.2))scewisiets sects «7a1s's + 0 dies <100 {F 
Plate (Unit No.2) to Grid No.1 (Unit INOS 2 etree aieconekeiecousnoususisseus <5 {F 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Unit No.l Unit No.2 
Plate Supply Voltage ......... cece eee eeceeeerecene 550 550 volts 
IPIRteMOVOlUAEON sacs cc ccc cc sce ecles ese cceeweenseees 250 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ..........++ 550 550 volts 
Grid-No.2 Voltage ......cccccccccccccsccccsccccess A 250 250 volts 
Gathode Current ......ccccccesicccovcccvcccvcenense 60 15 mA 
Plate Dissipation ........cceeccccres cere ecceresees ‘ 5 1.5 watts 
Grid-No.2 Input .....-.cccecccccecccccsccces asiclees 2.5 0.5 watts 
CHARACTERISTICS 
Plate VOltAge« deae oo. 6.e 0 esis cos cena tes oenslgee eee eee 170 150 volts 
CrsaeNo.2 Voltaser. . 6. Lic den doe ceietic lecgcswecee A 170 150 volts 
Grid-No.1 (Control-Grid) Voltage .........-sseeseeee —2.6 —2.3 volts 
Mu Factor, Grid-No.1 to Grid-No.2 .......seeeeeeeeee 38 35 
Internal Resistance ......cccccc cess ccc ccessereecnce 40 160 kohms 
Transconductance ....cccceccccccccccvccsecssscccns 21000 8500 pumhos 
Riatom@urrent (fn. os. lt cama eacucne cee yee nenn se ee eae 30 10 mA 
Grige Nor? CUTPEnt, . coco cous species saeco eee ieee see 6.5 3 mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance ..........seeeeeeeeees 2 1 1 megohm 
Refer to chart at end of section. 6Z5 
Refer to chart at end of section. 6Z7G 


6Z10 
Sap Sip PENTODE— 6Z10/6J10 


G3p 
o Pa BEAM POWER TUBE 13Z10, 13Z10/13310 
Pp(4 Vee Duodecar types used as a combined limiter, discrimi- 
fe 4) (0)nc nator, and audio power-output tube in FM radio and 
ii) television receivers. Outlines section, 8C; require 
62g fe) 8 duodecar 12-contact socket. Types 13Z10 and 13Z10/ 
H H 13J10 are identical with type 6Z10 except for heater 
12BT ratings. 
6Z10 13Z10 
6Z10/6J10 132Z10/13310 
Boater Voltage. (ac/dc), . 20%... ccc cece ees 6.3 13.2 volts 
EC ahe rae OVER ON Ge A sisacy.o tious) se ekcne: o Hiinge: ofoas gop allows sicexsh-~: saepe™ogsy § 0.95 0.45 ampere 
Heater Warm-up Time (Average) ..............+++: — it seconds 
Heater-Cathode Voltage: 
Beaks Valucwer ce . 25: eke: oR SORRELL +200 max +200 max volts 
Average value .........-.-. sees cece eeeeeeees : 100 max 100 max volts 
Direct Interclectrode Capacitances: 
Pentode Unit: 
IHN Cale Oe GTI IN Os OB ia euors Set ss tts Bes veua eS 6 Sel MSs: oes Gils loses 0.009 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, Plate, 
STILT COPA! os SNICIG gcc. se cuctade wisline Doce loiaue « wees ore sap Am SOs 8s Lt OAR 4.4 pF 
Grid No.3 to Cathode, Heater, Grid No.1, Grid No.2, Plate, 
Prd nterna ae SHiGld Fy ade ak aaa eo Wik clots A eBels wieies. 5 else wees 3.2 pF 
Beam Power Unit: 
Pememnieet to, Plates oo ig ats oa te iw ER en ts ee eh Males 0.22 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 11 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 7.5 pF 
Pentode Unit As Class A: Amplifier 
CHARACTERISTICS 
LACS AVIOILAE ooin.6.v1c1c0 0.6 sce'e c's vc 0 8 6 ele 6 0.6.0.0 0010: 135 135 135 volts 
Grid-No.3 (Suppressor-Grid) Voltage ...........-. 4 0 volts 


4 
Grid-No.2 (Screen-Grid) Supply Voltage ........ — 280 280 volts 
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Grid-No:2) ‘Voltage. sis cu cee sac ceeeee: Brava leleterahs 75 —- — volts 
Grid No. 1 (Control-Grid) Voltage ............. 0 0 0 volts 
Grid-No.2" Resistor: .0..).6chnae tuk hw ke Cee Ie — 33 33 kohms 
Transconductance, Grid No.1 to Plate ........... — a 360 umhos 
Transconductance, Grid No.3 to Plate ........... — —_ 700 umhos 
AveragemPlates Current | .tciicrrcckehokore, eetiterstorctevevedenenons — 5 —_ mA 
Rrid-No.2 : WULrene” yo i, srouhtoneidahtbeeceeepnemtoenne 4.5 = — mA 
Grid No.1 Voltage (Approx.) for plate current of 
20 PAE Ee Bee, os o's tnctonweransraneors setback. eae mo — —4 volts 
Grid No.3 Voltage (Approx.) for plate current of 
20) PAs go ee aie Sietoceredey cia terasceal heen en ae —_— — —4 volts 
Beam Power Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate “Voltage Disa. SV ill yada e Poe Oe a a oe ee a 275 volts 
(Gtid-No.2.. (SereeGrid) Voltitge’ . 2 <5 weenccacdeesnawnecakecacc: ate 275 volts 
Riate' Dissipatiomes so. oo ae ee oe ae Siiahe; arcretonens ‘ 10 watts 
Cree No ist Weak cease Ta aed 6 es at) celta ea nae : 2 watts 
TYPICAL OPERATION 
Piste PVinltswe wee. Ve. MRM eld ype say oak ree yaeaeanee yee A 250 volts 
Crid-Noi2:Vokagers, «isis BERR . Pee Hatsihd Maheisrad da eva elaee 250 volts 
Grid-No.1(Contfol’Grid) “Voltage 4.0.25 se0c2de0cs cea dad made —8s volts 
Peak AW iGrid-No.4/ Voltage 4 ot 2. GN oor ee Ses a ee. : 8 volts 
Zero-Signal Plate Current eeoerereeeeeeeeeseee eeeeee e@eeeoeveeseeoeeseee@ 35 mA 
iMieximum-Signal’ Plate: Curtent 3) weit 223) 6a ae ae dee eee es 4 39 mA 
Zero-Signal -Grid-No.2 Current) =. 922.5% esha) ea ioe be ook é 3 mA 
Maximum-Signal Grid-No.2 Current ...2.......cccccececcccceeecs . 13 mA 
riate Resistancey (A pprox,) © os. cc. Feeds aeeae cko dene doe. Ke 0.1 megohm 
A THUMB COMME EEO Lik in ge me be ae Letts 5 coat a 2 cin a 4 6500 umhos 
MATOS THERTICE Pore aS c-e oc eer se cee ries Oe ee me esas 5000 ohms 
Total Harmonic Distortion (Approxbytiee tects cere pan eee 8.5 per cent 
Maxintumesizenal Power Outgutt 2. 2.5. orcs cota ee ee se 4.2 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
POF Dees MOMePAtO oo 04's scene. cas Ga cme we cae 0.25 megohm 
For, dathode-bias operation .......2wgthnwe. das hese. be heel 0.5 megohm 
Pentode Unit as Limiter and Discriminator 
MAXIMUM RATINGS (Design-Maximum Values) 
PINVSMSON EY SC CRALE TEA. Nios ocr oot I re ak ee - 330 volts 
GHG NGIa UN Creare Fee, SEER os on ho ee hee tees che é 330 volts 
Grid-No.1 Voltage, Peak positive value .......................... 60 volts 
Average Cathege Carrent’..3 32002... mend WE AE ew 13 mA 
6ZY5G Refer to chart at end of section. 
7A4 Refer to chart at end of section. 
7A5 Refer to chart at end of section. 
7A6 Refer to chart at end of section. 
7A7 Refer to chart at end of section. 
7A8 Refer to chart at end of section. 
7AD7 Refer to chart at end of section. 
7AF7 Refer to chart at end of section. 
7AG7 Refer to chart at end of section. 
7AH7 Refer to chart at end of section. 
7AU7 Refer to type 12AU7A. 
7B4 Refer to chart at end of section. 
7B5 Refer to chart at end of section. 
7B6 Refer to chart at end of section. 


TECHNICAL DATA 


Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 


Refer to chart at end of section. 
Refer to type 6HG8/ECF86. 
Refer to chart at end of section. 


Refer to chart at end of section. 
Refer to type 6KY6. 


9GK contact socket. 


PUMICE NRCS OC) ren ss ha oie placsag uc isis» lois «ap maken’ o's a mae 
cent ee rE OTN CM tne he ee ces cree bee oe ie ois Meets ewes iss: nie be 
Heater Wa nimeip! Tite 2 tees ee «ete a Shen ere Wane ols le 6; oes steers. She 


Heater-Cathode Voltage: 


Paaicmcc a le seet.. 2ee: SALTS. ok. Gakenbieh Ve. TERRES cis sige we «cus 
eT PME AN TE tte et Stet eect etal se natal cio iate ts state ice hia s serena 


Direct Interelectrode Capacitances: 


Re Cred EOE TAGES te ee te css siete Behera eis aoe sesh vole Bleue faye 


Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 


PHA Lernal MSniela sO Aen ee ee peices ible & aise Gperete 


Plate to Cathode, Heater, Grid No.2, Grid No.3, 


MAE NCAPHA | eis tel a Ct otek ees. Rae o Bate Sess Ss ue ere ete ere 


Class A; Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


TEN VERE oy MASS A de Pe a a on er ae 
Grid-No.2 (Screen-Grid) Supply Voltage ................eeees- 
rid CEN OMNES Piet toss oI. Pet ad athe os» cio ae weet sie tie 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ......... 
Pintemiosssipation? 05 fo oe oe ety yd SAORI ashe vis ee car eee ee 


Grid-No.2 Input: 


For grid-No.2 voltages up to 165 volts .............seeee- 
For grid-No.2 voltages between 165 and 330 volts ......... 


SHARP-CUTOFF PENTODE 


Miniature type with frame grid used for video-output- 
amplifier service in color and black-and-white television 
receivers. Outlines section, 6E; requires miniature 9- 
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7B7 
7B8 
7C5 
7C6 
7C7 
7E6 
7E7 
7EY6 
7F7 
7F8 
7G7 
7H7 
7HG8 
7HG8/PCF86 
7457 
7K7 
7KY6 


7KZ6 


1 volts 
0.45 ampere 
11 seconds 
200 max volts 
100 max volts 
0.16 max pF 
13 pF 

6 pF 
330 volts 
330 volts 
See curve page 98 

0 volts 

9 watts 

1 watt 


See curve page 98 
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CHARACTERISTICS 

PlatesSupplyaVoltawe: cic c,jssackcuse ait ce eee 250 volts 
Gridy:No.33a(Suppresser! iGrid)y “2 terk oie ance On teh ee. Connected to cathode at socket 
Grid-No:2i:Suapply,. Violtagey Bo Se sce ci er eae 115 volts 
Grid-No. 1SSuppivg Voltage o.c:cacseicis hae cae tie Bs ee eee 0 volts 
Cathode-Biasii; Resistor. oiiscsccccscsenepucieete er ee een ne Se 75 ohms 
Plate ‘Resistance> (A pprox:):, Ste og ah eee ce oa crs See 45000 ohms 
TYANSCONGTCLANICE. havi. cd.oiisocas 0's 195 erebalas RED Ae Re oe ce ee 24000 umhos 
Average -PlatesiCurrentiurs.:.. dar ieee Heer 2h ka sole eee ade 25 mA 
Grid-No.2 XCuFrent). chi: icsssasjessasss ccs a ee eee eee 3.6 mA 
Grid-No.1 Voltage for plate current of 100 wA .................. —5.2 volts 


MAXIMUM CIRCUIT VALUES 


Grid-No.1-Circuit Resistance: 
For" fixed-bias “operation's st.00 ss eee le ene ee 0.1 megohm 
For cathode-bias operation ~%.... cis. Oe eee ee oe ee 0.25 megohm 


TYPE 7KZ6 
GRID-No.2 VOLTS=I15 


on 
LLIAMPERES 


PLATE (Ip) MILLIAMPERES 


GRID-No. 2 (Ico) MI 


4 
PLATE VOLTS 


92CS-14532T 
717 Refer to chart at end of section. 
7N7 Refer to chart at end of section. 
7Q7 Refer to chart at end of section. 
7R7 Refer to chart at end of section. 
7S87 Refer to chart at end of section. 
7V7 Refer to chart at end of section. 
7W7 Refer to chart at end of section. 
7X7 Refer to chart at end of section. 
7Y4 Refer to chart at end of section. 
7Z4 Refer to chart at end of section. 
8ARI1 Refer to type 6AR11. 
8AU8 Refer to type 6AU8A. 
8AW8A Refer to type 6AW8A. 
8B10 Refer to type 6B10. 
8BA8A Refer to type 6BA8A. 
8BATI Refer to type 6BA11. 


8BH8 Refer to type 6BH8. 
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DUAL PENTODE 8BMI11 


Duodecar type used as if amplifier in television re- 
ceivers. Unit No.1 is a semiremote-cutoff pentode, and 
unit No. 2 is a sharp-cutoff pentode. Outlines section, 
8B; requires duodecar 12-contact socket. Heater: volts 
(ac/dc), 8.4; amperes, 0.45; maximum heater-cathode 
volts, +200 peak, 100 average. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Unit No.l Unit No.2 

PSEA EVOILAPEN AS trdh colo, «, cidivie late s\sieie « siniejne a lees e.nwislere . 160 160 volts 
Grid-No.3 (Suppressor-Grid) Voltage .........ssee+% 0 0 volts 
Grid-No.2 (Screen-Grid) Voltage .........+.ssscessee 160 160 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate Dissipation .......... oo eR DER HOPE es > OCI 2.2 BAZ watts 
CGY SIO UII DUCT aie c cs os ccs secs sce cee Dielersisteler state aiete 0.55 0.55 watt 
CHARACTERISTICS 

Plate Supply Voltage ........c.ccccccccccccvcesss pie 125 125 volts 
Ree INO eos titers fe  chcvelc arts elecoieusssie oh o10,%\s! She,.0j0 1 0.0.0 A Connected to cathode at socket 
PEELE MIGITADE eons cose cs oe soe es levee ere efoto Biiwialoie Bie 125 125 volts 
Cathode-Bias Resistor .....ccccccccccccccccccscvecs ; 56 120 ohms 
Plate Resistance (ApproxX.) .....-.ceeecccesscccece ; 220000 300000 ohms 
TTANSCOMGUCEATICE 6icio jon. oc.s wie + 0.0.0 05.0 6 010 eee vies onn.ceige A 8800 8500 umhos 
WG MMAYTOTIE  cishis Cie o o'sls bcc bc wee 06 die S's'e wane eee sone 4 14 9 mA 
CRPTEING ce PCUTTONG | aic)s, sys cis 0 8 cele cole ale sie © 9.618 6'6:0:0,6 AGISE 3.6 2.5 mA 


— —5.5 volts 


eeeceaeneoeenevnesreceeeeoeeoeoneeenseeeseeseeveervresee 


Me cect cc tiwsecarsaasasevenesncences —16.5 — volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cirecuit Resistance, for cathode-bias 


<2 <0 ig eS ae EY ae ak ae 1 0.25 megohm 
Refer to type 6BN8. 8BN8 
Refer to type 6BQ5. 8BQ5 
aie ‘e 
hit cs SEMIREMOTE-CUTOFF 8BQ11 


DUAL PENTODE 11BQ11 


Sip, Duodecar type used as intermediate-frequency ampli- 


Pp Kp, fier in television receivers. Outlines section, 8B; re- 
H H quires duodecar 12-contact socket. Type 11BQ11 is 
12DM identical with type 8BQ11 except for heater ratings. 
8BQl1 11BQl11 
Heater Voltage (ac/dc) ........ccccccccccccccvccece 8.4 11.2 volts 
Smee UTTEIIt. fines sc ste seedless 00. eee 6 o bro's sre sles a's 3 0.6 0.45 ampere 
Heater Warm-up Time (Average) ......esseeeeeees 5 11 11 seconds 
Heater-Cathode Voltage: 
CRAIG | Sites ois) ones diiots s.< 0s sfc 00,0615 0,616.6 000 210 +200 max £200 max volts 
FANTEVAOO UN BITC Bal cicic oleic! pinistnis © siw.sisisicccigccsseceees : 100 max 100 max volts 
Unit No.l Unit No.2 
Direct Interelectrode Capacitances: 
Rea eINGENIEON PP ISLO iis 'cic suse 0 0 o c'eisie es sulele sae s 0.022 0.024 pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield .............04. 10 — pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
MMCMITCEMDAISDICIG . cscs cle eccsic sec cc cececcce 2.8 om pF 


Grid No.1 to Cathode, Heater, Grid No.2, 

Grid No.3, Grid No.3 of Unit No.1, and 

TOPGEAR ASTIOIG | sos sleds ose s sub ee diss oi diaelemiaeie eee — 11 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 

Grid No.3 of Unit No.1, and Internal Shield . — 2.8 pF 
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Plate of Unit No.1 to Plate of Unit No.2 .........ceoccccccece 0.015 pF 
Grid No.1 of Unit No.1 to Plate of Unit No.2 ................ 0.002 pF 
Grid No. leofeUnit: No.2 ‘to: Plate. of Unit No.1 320 .3...-cscesee 0.008 pF 
Grid No.1 of Unit No.1 to Grid No.1 of Unit No.2 ............ 0.002 pF 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Unit No.l Unit No.2 

Plate Voltares Rc oti eS se a, Stee es 

Grid-No.3 (Suppressor-Grid) Voltage .............. 3 330 330 volts 

Grid-No.2 (Screen-Grid) Supply Voltage .......... = 0 0 volts 

Grid-No.2%:Voltage.727. 908. cee E Wee eas. 330 330 volts 

Grid-No.1 (Control-Grid) Voltage, Positive-bias value See curve page 98 

Plate’ Dissipation: 0. «20 ce oe ee 5 0 0 volts 

Grid-No.2 Input: 3.1 353! watts 
For grid-No.2 voltages up to 165 volts .......... 0.65 0.65 watt 
For grid-No.2 voltages between 165 and 330 volts See curve page 98 

CHARACTERISTICS 

Plate: Supply siV olfawe GaexG eno evsccscs.c.acaevéeds ace esacde cuore 125 125 volts 

Gridk NO:3 ie ee ee er a ne ee eee a tee eee Connected to cathode at socket 

GrideNo:2. eV oltagwegiie cos cea oe es oe es 125 125 volts 

Cathode-Bias. Resistor... 2 ae aces Nese aoe ee 56 56 ohms 

Plate Resistance GA pprox.) ge gutincks. ce aiewieetiec oe olen 0.2 0.2 megohm 

Teanscondiictanceew. =... Gs, aa olen voce oe eee F 10500 13000 pumhos 

Plate (Current -o5. cae ee ees Sos ee a 11 11 mA 

Grid-No2¥. Currents 7) ois strech oc ee 3.5 3.8 mA 

Grid-No.1 Voltage (Approx.) for plate current 

OL ZO ARRe, OF Oe ER Ai oe ae eae — —3 volts 
Grid-No.1 Voltage (Approx.) for transconductance 
Of 50 Samhor eR ee ee cde OG eed te eee F —15 — volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance, for cathode-bias 
Operationy, “Lee cegors cise eee oe ee ee . 1 0.25 megohm 


MEDIUM-MU TWIN TRIODE— 
8BUT1 SHARP-CUTOFF PENTODE 


Duodecar type used in television receiver applications. 
Outlines section, 8C; requires duodecar 12-contact 
socket. Heater: volts (ac/dc), 7.8; amperes, 0.6; warm- 
up time, 11 seconds, maximum heater-cathode volts, 
+200 peak, 100 average. 


Class A, Amplifier 


Each 

MAXIMUM RATINGS (Design-Maximum Values) Pentode Unit Triode Unit 
Plate: Voltdged ma... ccs se ee ee 5 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ 330 — volts 
Grid-No:23Woltage’ jivin bos ie Ee ee - See curve page 98 — 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
PlateR Dissipation les Peart hs ee eee. eee 2.5 1.8 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts .......... 0.55 a5 watt 

For grid-No.2 voltages between 165 and 330 volts Seecurve page98 — 
CHARACTERISTICS 
PlatesSuppivt Moltave: eee aa ee) oe ‘ 125 125 volts 
Grid-No.2 FN OIARE Oo Fo oer cc BR ee 125 — volts 
Grid-No:1u Voltavem oct inca cael bwin nn ee ee —1 — volts 
Cathode-Bids sResistor 2... Sit sane x + oh halo ml tk — 68 ohms 
Amplification” Factor, 25. soe ce a ee — 43 
Plate ‘Resistance. (/ Approx.) oc. + Jesus Shae ae 200000 50000 ohms 
iransconductance seers cere comet... ose eee 7500 8600 umhos 
Plate: Current: ols oc. oer ck eek oe ee a eee, 12 13.5 mA 
Grid-No:2;sCurrentaen sy. |. eee ai oe eee 4 = mA 
Grid Voltage (Approx.) for plate current of 100 wA —— —8s volts 
Grid-No.1 Voltage (Approx.) for plate current 

OFT SOA. oars tateaiecreiern e tietede alate ery etd ine —8 —_ volts 

MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Forstixéd-biasoperation {oS .02s ioctl. ee eee ° 0.5 0.5 megohm 

For” ¢athode-bias operation 2+:...4.....0)... : 1 1 megohm 


8CM7 Refer to type 6CM7. 
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Refer to type 6CN7. 8CN7 
Refer to type 6CS7. 8CS7 
Refer to type 6CW5/EL86. 8CW5/ XL86 
Refer to type 6CW5. 8CW5 
Refer to type 6CX8. 8CX8 
Refer to type 6EB8. 8EB8 
Refer to type 6EM5. 8EM5 
Refer to type 6ET7. 8ET7 
Refer to chart at end of section. 8FQ7 
Refer to type 6FQ7/6CG7. 8FQ7/8CG7 
Refer to chart at end of section. 8GJ7 
Refer to type 6GJ7/ECF801. 8GJ7/PCP801 
Refer to type 6GN8. 8GN8 
Refer to type 6GU7. 8GU7 
Refer to type 6JU8A. 8JU8A 
Refer to type 6JV8. 8JV8 
Refer to type 6KA8. 8KA8 
Refer to type 6LC8. 8LC8 
Refer to type 6LT8. 8LT8 
Refer to chart at end of section. 9A8 


MEDIUM-MU TRIODE— 9A8/ 
SHARP-CUTOFF PENTODE PCF80 


Miniature type used as combined oscillator and mixer 

9DC tubes in vhf color and black-and-white television re- 
ceivers. Outlines section, 6B; requires miniature 9-contact socket. Heater: 
volts (ac/dc), 9; amperes, 0.3; maximum heater-cathode volts, +100, —200 
peak; —120 average. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) Triode Unit Pentode Unit 

DUPLO MI OS  VOMASC. :. «= Ebi cs. Sees Bes Saiiavd 550 550 volts 
PRIA OMMOIUA POUR en. sk gacwcw ce cceaccacctoce 250 250 volts 
Grid-No.2 (Screen-Grid) Voltage ................... — 175 volts 
UGC MO TEL CT Gofal. sous: cessed sassdyessiocine. 6 wus lo atone. anel occ 14 14 mA 
Pumsem mematione 66... 00.20 ee Ce TAS 1.5 1.7 watts 
Grids NGog aU OU tied oihela< eta ie aie Gls cdeing SIM cigb ob a wie wales a 0.5 watt 
CHARACTERISTICS 

ECAR I FS ans PIO a oh Vb  o Sidlelnials o ov 100 170 volts 
GIG INO MMV OWVARLE |. 5h crcl x spopots 's «oce:-ojiecsitecode 10 luo WoreBieies's ses — 170 volts 
SPU eure re OATES: ha S.. e  P, ai es —2 —2 volts 
PAST CACIOT EP EACLOL. o.oo. ccc oe bevels eisce.e 6 ares ois piece 20 47* 

Plate, Sesmtence) ( Approx:) 6.4 3a). Pecacs oan OTR. G — 0.4 megohm 
PPA COMMICEANCE® Crh. cs) 55 sb 2 6a 49 Ss ye Bos Da bah eb sas 5000 6200 pmhos 
NN ga ahly aoe liz dune G44 GE ooh od. rw odne'e'e 14 10 mA 


CGTIION Ose SGOUPTeNt © nee ashes aos eR ean COs FO ac — 2.8 mA 
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MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation .......... oie co iAeileMerehe 0.5 
For cathode-bias operation ............ceeccees 0.5 


* Grid No.2 to Grid No.1. 


9AU7 Refer to type 12AU7A. 


BEAM POWER TUBE— 
9BJ11 SHARP-CUTOFF PENTODE 


Duodecar type used in two-stage video-if-amplifier in 
television receivers. Pentode unit is used as the input 
stage and beam power unit as the output stage. Out- 
lines section, 8B; requires duodecar 12-contact socket. 


Heater. (Voltage: (ac/dc) .0.'s)stae sic viele e's e's sharpiersistpuctaile eaasldescat cake Ps eas 9.6 volts 
FICACEEUCULT ENE Barceis cl oieicis,c.cle + she co's eso. aie stttetetd ere tletato a crete eteterg ts etstere ale 0.45 ampere 
Heater Warm-up Time (Average) ..........cceccceccee secccrecee 11 seconds 
Heater-Cathode Voltage: 
Peak value ......... Bere Uaioe cere Ore aera a wate late Tens Lava vnclal evoreraies slarsiiete 5 +200 max volts 
AVOTAGERVAIUE soa cote ees sie oe cine eettelets FickaleWetee station cia = eee 100 max volts 
Direct Interelectrode Capacitances: 
Pentode Unit: 
GridVNOlictos Plates Ake ste stevie chakat otal ol ar ccaranave isveratereheteel eye siele ove rsrekelohans 0.008 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, Grid No.3 
of Beam Power Unit, and Internal Shield ...............00. 9.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, Grid No.3 
of Beam Power Unit, and Internal Shield ...............22:5 3.4 pF 
Beam Power Unit: 
Grid. Ne. ito: Plate: S580 55 SFG Rk Sos ORs ees ete tae stateror crores eters 0.016 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
anduinternal Shield: .)o. 25) me cc Sor sisters. ciescleRiols ete aleretoles ofatehobe shit 8.5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and Pinternal::Shields 5.22 eo Ge SRR Sects lei teint etesene 3 pF 
Class A, Amplifier 
Pentode Beam 
MAXIMUM RATINGS (Design-Maximum Values) Unit Power Unit 
PlateliiV ol tawey yar cco cas notin elel chetake ehaler arate oak oretctere averse A 160 160 volts 
Grid-No.3 (Suppressor-Grid) Voltage: 
Positive-bias value. ... 0.66 cccccesece sce ae heraeke 10 0 volts 
Newative-bias ‘value <... s.i5 ccs doe cele alee cprebiae ches 50 — volts 
Grid-No.2 (Screen-Grid) Voltage ............eeeee000 160 160 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate) Dissipation: 22/00 Se oe Pee re seks oe 6 Mok ete oes 2.8 2.2 watts 
Grid-Noi 2S Input soe 52 er SR eis eel tee @ teu eens AER 1.25 0.55 watts 
CHARACTERISTICS 
Plate Supply Voltage ............ tater aver ave efeuerasscerie tee 110 125 volts 
Grid) FNO8t i eee eee. CA aE, a. cate Pe Connected to cathode at socket 
Grid=NO:2.:V OLLA GE. ce sto is 5 Roosicss etue cotele oteleeuere eeuare a eae , 110 125 volts 
Grid-Notl Resistor’ (ic, <oiehe eicisroleue capers nec dace ia sreiernie er vies at 0.1 — megohm 
Cathode-Bias Resistor® 2.000. is vin oc tc clewwsbieveis caves — 120 ohms 
Plate Resistance (Approx.) ......ccccccscecesccces ‘A 40000 40000 ohms 
"TYANSCONAUCCANCE (Slike oc eine cnet se coe eltee + ciwleleele ors ate 7500 9600 umhos 
Plates Curren tac wee ole terccc oe lwicdonene tors etcre ioe leietevnie ie elector ‘ 5.8 8.5 mA 
Gride No.2) Trips onc inta ote ailerens se ocho stare eoncrenoh sue slenetonte ‘ 6.8 2.5 mA 
Grid-No.1 Voltage (Approx.) for plate current 
10) 20 pA eee ece seer soos eeseen eoecesececee eoeeeeeeeer: — 3 —4.5 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance .......ccccccccccccess 0.1 _ megohm 
Grid-No.3-Circuit Resistance ..........cceeeceees oe 1.5 — megohm 
9BR7 Refer to chart at end of section. 
9CL8 Refer to chart at end of section. 
9EA8 Refer to type 6EA8. 
9GV8 Refer to chart at end of section. 


9GV8/ XCL85 Refer to type 6GV8/EL500. 
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SHARP-CUTOFF PENTODE 9KC6 


Miniature type used as chroma bandpass amplifier, 
color demodulator, or video amplifier in color tele- 
NC vision receivers. Outlines section, 6E; requires minia- 
ture 9-contact socket. Heater: volts, 8.7; amperes, 0.45; 
warm-up time, 11 seconds; maximum heater-cathode 
voltage, +200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


P 


Lot et ae erally Teel te li i Aare ees ae a ae 400 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ccccccsceces we 330 volts 
Reta OLR pees Os Ye aids. Fisk, chic is vice cusde dele ok cen cees Pceacnent See curve page 98 
Grid-No.3 (Suppressor-Grid) Voltage: 
EE AMER MET DING ess roa, ie a ae ahs on ave. oe igs bole vaete sc wktre & cls Sere 0 volts 
Peeemeerenias  VGlies bia oe Preis SUR BETS. nicl o's calc 0 ove cle e oate > 100 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ...... Sb eteetere 0 volts 
Plate Dissipation ..... Me Ot IS AES REO CIS OEICRS ROE RNC EIET neers Pe cs 4H watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ...........0e- Mettorsteta stats 1.5 watts 
For grid-No.2 voltages between 165 and 330 volts ........ everett See curve page 98 
CHARACTERISTICS 
PIATORSUDDIVERVOILALO ows oc cs scs.50.0 o's.s.c.cpisiewie.c« ae 250 250 50 volts 
PiGerita VGILHBE ne. clbcaieie se alse o bane . Gavek 150 100 100 volts 
GEIG= NOM mVOlUAT CNC. ac sdepe clea ceeeceéeceucebe 0 —l 0 volts 
Grid-No.3 Voltage (referred to negative end of 
PAU OOO MR Mr OR Se io oe eek ees 0 —25 — volts 
Py CAtTNOGeC-BIaSip ReSISCOTY fisieie.s sccco ues eeceeeeeeces 56 0 — ohms 
ACCME OM GO Goo Seogece) aca, AG ae ae so else wot aiehere 18 i 25 mA 
Grid=Novwm Current «sieesi0. Sue Jee ee 9 13 25 mA 
Transconductance: 
GrideeNosl to Plates? ? ak. we.arsk «ate oan 6 Bye chore 24000 — — pemhos 
GridmNO ss ato Diate. ca. 5. et aes cse norte eee 500 mo —_ pmhos 
Plate Resistance (Approx.) ...........ccecceees A 55000 —_ — ohms 
Grid-No.1 Voltage (Approx.) for plate current 
QL: LIN) TTS... ke Rie Se ane SAE Been a a «s —4,1 — — volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


HONEA XEA=DIAS \ODETALION 5 ccsicser 0 ici. oie: ole Hieisle eeidteww eco oe) s.0 eles siete 0.25 megohm 

For cathode-bias operation ............ eyo nekaietienes ene eke AAR AOD OT avers 0.5 megohm 

Crig-o-o-Cirenit Resistance ......<cscccccccucccccevseccee Sy a pape a megohm 
SHARP-CUTOFF PENTODE 9KX6 


Miniature type with frame grid used as video output 
amplifier in color and black-and-white television receiv- 
ers. Outlines section, 6E; requires miniature 9-contact 
socket. Heater: volts, 8.7; amperes, 0.45; warm-up 
time, 11 seconds; maximum heater-cathode volts, +200 
9GK peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Abe my OLAS OU mEwr Bits. Sey. Bh pets. hae arent ee GA Pre 5 usa ailalea ob 4 400 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value .............. 0 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ..............cc. cc eeeeee 330 volts 
Grid=NocZeevVioltage:. hy te ele Bel caren ee Paes EE en hos oe eee tls Bh boas See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive value ................ 0 volts 
Laem ISSIDALOUN HT fat ek et es Sater ns ee ile dad oe ees 11.5 watts 
Crider DUG «5 state, nae A eRe LE OR. SRE Soe. Bac eee 1.5 watts 
CHARACTERISTICS 

PIRteGRVO LEAD Cy. st ee ees ED Ry on a ahs 250 50 volts 
Mie OMG TARO oo bi ah deck hh re Biche Ob atiosss, auscanbse, a.euan Connected to cathode at socket 
Grid=eNo-2usupply Voltagere ts. fcc. se cho ame et ee 150 125 volts 


GrIGeNOMMEVOILAGe, 20° UE: hPa ewiniye ate tel Phas oe 0 0 volts 
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Cathode-Bias Resistor, Bypassed 
Plate Resistance (Approx.) 
Transconductance (Grid No.1 to Plate) ............ 36000 
Plate’ Carrent) ©... 240.0. . 
Grid-No.2 Current 
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Grid-No.1 Ress (Approx.) for plate current 
0 u 


Of LOOM TA. scwcd tie 


MAXIMUM CIRCUIT VALUES 


Grid-No.1-Circuit Resistance: 
For fixed-bias operation 
For cathode-bias operation 


9KZ8 
9U8A 
10 
1OALT1 
10BQ5 


Ti Bone Rl tr wai Fy crt 56 — ohms 

are ral ete EES Sacer Ne Te ara ae 50000 — ohms 
— pmhos 

EER ciake Wace he A ee 28 70 mA 
24 mA 

Pe Pe SME iP aon nies —5.7 — volts 
eau eh pedeeg aaussect Sra Pima aie ee ara area cee 0.1 megohm 
puaralanteoinotn set dleireriaiatine Nevin iPah, | ee aad cnn 0.25 megohm 


Refer to type 6KZ8. 
Refer to type 6U8A. 


Refer to chart at end of section. 


Refer to type 6AL11. 
Refer to type 6BQ5. 


10C8 
10CW5 
10CW5/LL86 
10DE7 
10DR7 
10DX8 
10DX8/LCL84 


10EG7 


Refer to chart at end of section. 


Refer to chart at end of section. 


Refer to type 6CW5/EL86. 


Refer to type 6DE7. 
Refer to type 6DR7. 
Refer to chart at end of section. 


Refer to type 6-DX8/ECL84. 


DUAL TRIODE 


Glass octal type used as combined vertical-deflection 
oscillator and _ vertical-deflection amplifier in tele- 
vision receivers. Outlines section, 13B; requires octal 
socket. Heater: volts (ac/dc), 9.7; amperes, 0.6; warm- 
up time (average), 11 seconds; maximum heater-cath- 
ode volts, +200 peak, 100 average. For maximum rat- 
ings and characteristics, refer to type 6EW7. 


1OEM7 
1OEW7 
1O0GF7 
1OGF7A 
10GK6 
1O0GN8 
1OHF8 


Refer to type 6EM7. 
Refer to type 6EW7. 


Refer to chart at end of section. 


Refer to type 6GF7A. 
Refer to type 6GK6. 
Refer to type 6GN8. 
Refer to type 6HF8. 
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HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 10JA8 


Miniature type used in color and black-and-white tele- 
vision receiver applications. The triode unit is used as 
a sync separator, sync clipper, and phase inverter; the 
pentode unit is used as a video amplifier. Outlines sec- 


9DX tion, 6E; requires miniature 9-contact socket. 
I RMEE DG TOC) oye. vag -s << ous, oss 0 0 odie ete oie «din. wins & sc eb oa.ue « 10.5 volts 
Maemne PIU LOLI Met ccs sic eas Mee che eae ook od aE We Maree Oe es oe 4 0.45 ampere 
SIPOLOPEV ATIMEUDLE TIM |. ide sw cle oes SACO TOONS SU lea bee TBE: 11 seconds 
Heater-Cathode Voltage: 
BCR ELC et, cools so Shen ee OLS ask Oe ME SEA aE soe) RYO S, +200 max volts. 
NN EEE ALLO ico) eee Od Rei wan ails c total crate atin cust Mollctolotergl eh atatonalatolclate 100 max volts 


Direct Interelectrode Capacitances: 
Triode Unit: 


CSE Pot TE Pe A ely 5 en 4 pF 
Grid to Cathode, Pentode Cathode, Heater, Pentode Grid No.3, 
MnGavititernale oniGld cys. oo. occ otal Ode tad Sao oe domme. 2.6 pF 
Plate to Cathode, Pentode Cathode, Heater, Pentode Grid No.3, 
STL ONIIA De SHICIG Wa eller 2 vig co glaeaacorele' «, essle sual Salle shale cole s ote 2.6 pF 
Pentode Unit: 
ME CMRI LACS Ae ses oi cic ol cycsace loge ajchest es ce, cc .8.8 Sess ole oo ae 0.1 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
a2 SEY a adage basa al oR ald sao a a anna 11 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
OEE TE SEIS ET Ss ihe al gt ake Re fer et reg ac at ah dig ie ed 4.4 pF 
Seramenen 2) 10 Triode. Plate. «occ. css bee tin Pee bn cscs cme sceucenen’s 0.005 max pF 
PAnverntocrurioge’ Gridea soe Me Tec a elles ow elon 0.018 max pF 
SNR eee POO PlGtes <0.6 5 eerie wk See eo ocak eee cuter 0.17 max pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Mea OMEY CRUDE OME ee eis a s oko cok hae ews 300 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 330 volts 
GruiemOnceeV OUADEC. > 7. eae es bee Secle es cee ele — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
pO on vs. ic x si cic 5 «ccm atacave 4 apis «aiden o 1 5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ........ _ 1.5 watts 
For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS Triode Unit Pentode Unit 
Plate PvVoltage- 00. o.. . codeine 135 200 30 135 200 volts 
Grid-No.2 Voltage ............ — — 135 135 135 volts 
Grid-No.1 Voltage ............ —2 —2 0 —1.5 —1.5 volts 
Amplification Factor .......... 60 70 _— oS = 
Plate Resistance .............. 39000 19000 — 66000 70000 ohms 
Transconductance ............ 1550 3700 — 12600 14000 umhos 
PiatemCurrenG i.e 0... Se aah. il 3.5 32¢ 17 18 mA 
Grid-No.2 Current ............ — — 14° 4.2 4 mA 
Grid-No.1 Voltage (Approx.) 
for plate current of 10 wA —4.8 —T — —5 —5 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 
Pork hxed=bias: operation wo... .c0 0 fs.2 cis sleseee oleic oles 0.5 0.25 megohm 
For cathode-bias operation .................... 1 1 megohm 


¢ This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Refer to type 6JT8. 10JT8 


MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 10JY8 


Miniature type used in television receiver applications. 
The pentode unit is used as a video amplifier, and the 
triode unit as a sync separator. Outlines section, 6E; 
requires miniature 9-contact socket. Heater: volts 
(ac/dc), 10.5; amperes, 0.45; warm-up time (average), 
11 seconds; maximum heater-cathode volts, +200 peak, 
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100 average (—300 peak, —200 average for triode unit). 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate: Woltageecs osisakit . hyde. orreaethe ceawerals «eyclens 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ....... Seaide — 330 volts 
Grid@No/2acVoltage cs Aaa TE es cee — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value it) 0 volts 
PIgter Dissipa Lion Wee ee oe cus Se deers 2 eee Bo se esee ie ease 2 5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ........ — a esa watts 
For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 
Blateg Voltages: wee cis co nmta cide ois eho eae cae CLT RO 125 200 volts 
Grid=No:2BEVOlbage iyi. ccc Soll Ghee orionerete sae neers — 150 volts 
Grid-Nosl; “WoOltag ena, o.. ociste sicione s steronsievcte's Savelate-enerenelerens — —- volts 
Gathode-Biassltesistor. . ori nt ate niet cara haere nner en 68 100 ohms 
Amplification mE Actor | 2 viii eus- sus shaesn see geMele o) ante. serene 46 — 
Plate: Resistancen (Approx: Musee cor tieiaee ier: aie nero 4400 55000 ohms 
PransSCOnduUctanicee axe cis clauses cee eon ie ee ef tle kas silences 10400 11000 pumhos 
Plate’ Cuprentyti i.) oe Be: Bketh acne. eee 15 24 mA 
GridSNo:2) >] Currentete. tas cee eee ieee Omer ein eiere ee — 4.8 mA 
Grid Voltage (Approx.) for plate current of 10 wA .. —8 —10 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 
For fixed-bias operation «s+..5.10.7.+7aeteie st tee 0.5 0.25 megohm 
For cathode-bias operation” =... 0)... .6..0.%.. 1 1 megohm 


« This value can be measured by a method involving a recurrent waveform such that the 


maximum ratings of the tube will not be exceeded. 


10KR8 Refer to type 6KR8. 
10KU8 Refer to type 6KU8. 
1OLB8 Refer to type 6LB8. 
1OLE8 Refer to type 6LE8. 


10LW8 HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 

Miniature type used in television receivers applica- 
tions. The pentode unit is used as a video amplifier, 
and the triode unit for general-purpose use. Outlines 
section, 6E; requires miniature 9-contact socket. 
Heater: volts (ac/dc), 10.5; amperes, 0.45; average 
warm-up time, 11 seconds; maximum heater-cathode 


volts, +200 peak, 100 average. 9DX 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
GE Sian AN Ki tog eae eae a IR: indies Moe ichots Ono ond Neo 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 330 volts 
GridsNO:2) HV. OltaA@e aMicvescas derek desbele cas bestow ersuevete essa See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plates Dissipation! ss. cits orc cre taters tee nate ai aacce avalaten sw inoreke teers 1.5 4 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts .......... — 5 watts 
For grid-No.2 voltages between 165 and 330 volts See curve page 98 

CHARACTERISTICS 
Plate’ Supply» Violtawe. 0... 2.5 saws Re ee oe ces ee ete 200 200 volts 
Grid-No®@ Supply BV oltage < ain nee beet. eh ra ee eo — 100 volts 
Grid-NO?E BWVOltagwe  .i5 cise «He Oe He be Me oak Meee —2 a volts 
Cathode-Bias: Resistor ii ccccceian cae nc cca lehe aieticclcnenete -= 82 ohms 
Amplification @E actors oot ce re cate eters cree ties ane tke 75 as 
Plate; Resistanceu(/Approx.) Ps. &. eS. Sel: aie een 18700 60000 ohms 
Transconductance -. cats us ators ole alas accu oda ase 4000 19000 umhos 
Plate. <Ourrenty rr cere cc is ee ne ne cee ea el cies re 2.6 16.5 mA 
Grid-No:2%@urrent dees... Stites. See -— 2.8 mA 
Grid Voltage (Approx.) for plate current of 30 wA —4 — volts 
Grid-No.1 Voltage (Approx.) for plate current 

ofar1 OOT IZA EAL. Rea pate geeks. SEE chan —_ —5.5 volts 
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MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation ...........ccccccscccees 0.5 0.5 megohm 
For cathode-bias operation ...........ceeeeceees 1 i megohm 
HIGH-MU TRIODE— 
SHARP-CUTOFF PENTODE 10LZ8 


Miniature type used in television receiver applications. 
The pentode unit is used as a video amplifier, and the 
triode unit for general-purpose use. Outlines section, 
6E; requires miniature 9-contact socket. Heater: volts 
(ac/dc), 10.5; amperes, 0.45; warm-up time, 11 seconds; 
maximum heater-cathode volts, +200 peak, 100 


9DX average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Triode 

Unit Pentode Unit 
Piater WOoltage’ isis ciet oe c's coe oe Bes 3 300 225 volts 
Grid-No.2 (Screen-Grid) Voltage ...... — 160 volts 
Grid-No.1 (Control-Grid) Voltage, 

Positive-bias value ..........ccee8 . 0 0 volts 

PALE DISSIDALION (6). '.-0.<'s,.cteisie sin.e sce A 1 4.5 watts 
GRGeING A mInput 4.5. cc es cok eee ee A _— 2 watts 
CHARACTERISTICS 
Plate Supply Voltage .............0. ; 250 30 30 200 volts 
Grid-No.2 Supply Voltage ............ —- 140 140 140 volts 
Grid-No:T (Voltage : o.. 0.00... cs estees —2 0 —l —2 volts 
Amplification Factor ................ 110 -— oe — 
Plate Resistance (Approx.) ........+. 52000 — — 150000 ohms 
Transconductance .........ccccccccces 2100 — 11000 9500 umhos 
PPIASTO WCEICYONE (om ccc cece ses canee ne 1.1 30 16 12 mA 
Grid-No.2 Current ..............ce008 _ 13.5 9.5 2.5 mA 
Grid Voltage (Approx.) for plate 

current, of 10 uA... Gh. BAS —3.6 — —— — volta 
Grid-No.1 Voltage (Approx.) for plate 

Pureent of SOO KA 66. oc .ccc ec cs ese — — —4 —4,2 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ......... 0.5 0.5 megohm 
For cathode-bias operation ...... 1 1 megohm 
Refer to chart at end of section. 11 

Refer to type 6AR11. TTARTI 
Refer to type 8BQ11. 11BQT1 


DUAL TRIODE— 

SHARP-CUTOFF PENTODE T T BTl T 
Duodecar type used in television receiver applications. 
Ors The triode units are used for general-purpose applica- 
tions; the pentode unit is used in video-amplifier 
iP service. Outlines section, 8B; requires duodecar 12- 
contact socket. Heater: volts (ac/dc), 10.7; amperes, 

12GS 0.6; warm-up time (average), 11 seconds; maximum 
heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Triode Triode Pentode 
Unit No. 1 Unit No. 2 Unit 
Pinte Weave ist. < \2is leases aves 00% 330 330 165 volts 
Grid-No.2 (Screen-Grid) Voltage .. — a 165 volts 


Grid-No.1 (Control-Grid) Voltage, 
Positive-bias value ........... 0 0 0 volts 
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Triode Triode Pentode 
Unit No. 1 Unit No. 2 Unit 

Plate Dissipation ©..........6...-. 1.5 2 3.5 watts 
Grid=Now linputie so. oe = eres — _— 1.5 watts 
CHARACTERISTICS 
Plate Voltage tc ee scans costes 200 200 35 150 volts 
Grid2No:24Voltave fs. ccr te ects — — 100 100 volts 
Grid-No:eVoltage ......:0cbeaee 2: — — 0 — volts 
Cathode-Bias Resistor ...........-. 270 470 — 82 ohms 
Amplification Factor ........-.--- 69 40 — — 
Plate Resistance (Approx.) ...... 12500 7600 —_ 51000 ohms 
Transconductance .........-+-+++: 5500 5300 — 19000 pumhos 
Plate !Gurrent™.. 0. 3. sete. ene ae 7.1 7.2 54 17.4 mA 
Grid=No:22 Currente. stn) ee tos — — 13.5 3.2 mA 
Grid-No.1 Voltage (Approx.) for 

plate current of 100 wA ...... — 4] —8 — —6.6 volts 
Grid-No.1 Voltage (Approx.) for 

plate current of 50 wA ....... —5.5 — — _— volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ...... 0.5 0.5 0.05 megohm 

For cathode-bias operation ... al il 0.1 megohm 

11CY7 Refer to type 6CY7. 
LIFY7 Refer to type 6FY7. 


TIHM/ —s suarp-cuToFF PENTODE 


Miniature type with frame grid used as video output 
amplifier in color television receivers. Outlines section, 


6E; requires miniature 9-contact socket. SBF 
Heater “Arrangzement 6c <i sierese ove oie 04/01 0 lela ejeie ele ciep0 Series Parallel 
Heater Voltage (ac/dc) .......ceeesececes aletetclelelenstss il 5.5 volts 
Heaters Current. .:s sicc.o.c ove diatcnee- ove. 40) eis ict oleic scale late: sie's ‘ 0.3 0.6 ampere 
Heater-Cathode Voltage: 
Peak svaltse Oye k ities, sore how Sls cha tiaras o-chcels alec aici ctolionciereetele stele cteleie : +200 max volts 
AVEYAGOVAlUE) . histo) s ciec.e s gicieis ee eistenejajnreie. a enevoner(olenaiene isllaks) ei ceirol cui ale 100 max volts 
Direct Interelectrode Capacitances: 
Grid No.l to" Plate vise. cei e ereielole lets «. «in olaledetelal oleic ia op ieiebelousnele os 0.15 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 
and’ Internal Shield). 6. 25. 6. Sc oe oe Sere ce shclohsiele eis! sneyerojets exons's Se 14 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, 
and, Internal, Shield’ eiccc cece s = ciers lela)! oles) elviclelels\e siclelelejsiare Ai 5 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate) Voltawel sos 'ae oc obits clo lene phe a cetataliaetaness cr elel ete loheratotctniote wrelevershetem ele : 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........-.eseeeceeereecee A 330 volts 
Grid=No:2) Voltamwe tcc. «ceria iets ole elesaie as lo oe ales) a> sr) 0le ciel e)s)s ole sins lasers See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ..........-. é 0 volts 
Plate Dissipation caciad oo ie isis « Ghavelole,o.chiotole «eile eleieie oleate eles oisrece ; q watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts .......-..eeeeeeeercecs : 1 watt 

For grid-No.2 voltages between 165 and 330 volts .......... tree See curve page 98 
CHARACTERISTICS 
PlatesSupplyvmv Oltawe a... ceetcts tere cic cieteleroas i elelenelele, «laiciaie)oleiascisisie sis $x is 200 volts 
Grid=Noismw Voltaren tac ees Note tee cle cio efe wicrene cteuaicr che aisl'sis 6 o eieistaee’ «ee 0 volts 
Grid-No:2 {V oltawe ey sats ieris owiehe oe oa os edete Srakeke eels) al otel a) «vei stotionelener hotel store AP 135 volts 
Cathode-Bias Resistors crane ie eile cic oiaks cuenslie eves fe loncleleileisl elei'e eteteteterele 47 ohms 
Plate Resistance (Approx.) <<... << « «dieiewisisicejels ocle sinpegieee +++ se cces : 40000 ohms 
TrANSCON CUCTATICE HER ie letsrn sos leis oo elie oo usielerecsleheueus Lekevelancceueun onehessieis 30000 umhos 
Plate. ‘Currents s Swe Cerise sis © dis oldie cis nie siete lerotete re aiatels crematelers' eretencnel svorere 30 mA 
Grid-Noi2it Gurventies « ciccic.c s Oree ec cie.o one sc talent lel cece ie eve oils oraieitasis) «/ ; 5.2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 100 wA ....... : —4.5 volts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
Por fixed-bias) Operation «coc. dec so ere ete'e eisiels wis elle) e's «1s cielo % 0.1 megohm 
For cathode-bias “operation ”™ 2). 2 %.sic.-s © 2s.lelels Sie eleicceisc as seve se se 0.25 megohm 
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TYPE IIHM7 
GRID-No.2 VOLTS =135 


2) 


PLATE (Ib) OR GRID - No.2 (Ic 
MILLIAMPERES 


Le) 00 200 300 400 500 600 
PLATE VOLTS 


92CS-13833T 

Refer to type 6JE8. 11JE8 

Refer to type 6KV8. 1i1KV8 

Refer to type 6LQ8. 11LQ8 

Refer to chart at end of section. 11lY9 

Refer to type 6Y9. 11Y9/LFL200 

Refer to chart at end of section. 12A5 

Refer to chart at end of section. 12A7 
Refer to chart at end of section. 12A8GT 
BEAM POWER TUBE 12AB5 


Miniature type used in the output stage of automobile 
radio receivers operating from a 12-volt storage bat- 
tery. Outlines section, 6E; requires miniature 9-contact 


SEU socket. 

Meater-Voltage “Range iMac/de)e os 2.3008). Se a cnc cc nces 10 to 15.9 volts 
eaters current: (Approx.) at 12.6 volts, oo... co sneenccevecces 0.2 ampere 
Peak Heater-Cathode Voltage) 8. 50 ie oe eo oe cs cb arweeee +90 max volts 
Direct Interelectrode Capacitances: 

Grid ENON atomrdate Fx... seeee. Bos PGs th. SEE, OAs is oi aie cc ace ewe 0.7 max pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 .... 8 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ............ 8.5 pF 


¢ For longest life, it is recommended that the heater be operated within the voltage range 
of 11 to 14 volts. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 


On: i ie oe oes oe Lee te ees ck eo ee 315 volts 
Grig-Né.2 “ocreen-Grid) Voltages 74525 0 «8 Whee. CA ES Pea tle ee 285 volts 
Ra aR CEEOL CLOUT Me cress sie Sutton eon eee Tee Oe ee tas 12 watts 
CSIC MPLTIDUCA.  . . ss iteet 3 ctceteeecv bua eas « RASS. « Some bocbivuvetes «Othe 0 3 2 watts 
Bulbastemperature.(At hottest -point)« . o. 56.0.0... ence ces cece 250 °C 
TYPICAL OPERATION WITH 12.6 VOLTS ON HEATER 

Biatemoupply . Voltage ...6 20.8. Sean. es AR a8 250 250 volts 
Grid-Noszs supply Voltages: tool fen bs Se vimerbn be 200 250 volts 
Grid-No.1 (Control-Grid) Voltage ................. — —12.5 volts 
@atnode-bias Resistor... Se Pe.8 eee 2S 270 —— ohms 
Peak) APMGrid-No.1° Voltage» ..cce2d. 60650 beemwre be 10.5 12.5 volts 
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Zero-Signal Plate Current .............eeeeeeereeee 33.5 45 mA 
Maximum-Signal Plate Current .............-2+-ee8 36 47 mA 
Zero-Signal Grid-No.2 Current ............-.+eeeee 1.6 4.5 mA 
Maximum-Signal Grid-No.2 Current ............... 3.2 7 mA 
Plate Resistance (Approx.) ..........::eeeeeeeeees 75000 50000 ohms 
TYransGONnductaNnce os oc ie snes ns cscs eters « cleWeleime sie 4000 4100 p»mhos 
Toad. Resistance: oer 2 ates reue daieisistehe wlohe ye eaauen rene 6000 5000 ohms 
Total Harmonic Distortion ................--eeeeeee 8 8 per cent 
Maximum-Signal Power Output .............. cat ete 3.3 4.5 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation ........cc cece cee c ccc c cece ree eeseee 0.1 megohm 
For cathode-bias operation ..........cccc cece r eee cccceessecce 0.5 megohm 
Push-Pull Class AB, Amplifier 
MAXIMUM RATINGS (Same as for Single-Tube Class A: Amplifier) 
TYPICAL OPERATION WITH 12.6 VOLTS ON HEATER (Values are for two tubes) 
Plate’ “Voltage fork «cic hea cpedintn Ole tele es ert site'o slabs slic) cs Retsatue ner etmamensiaas ote 250 volts 
Grid=No.2" Voltawe | 1s 0 oe Se bah. 6 IL. « eae. s [efecto © lirede ro lefelepere 1a soul «is 250 volts 
Grid Nock SVoltawe re We i cue oaks reise poten aie lode) OS a7 oot es 66 ars leuece o/s ele —15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ...............eseeeee8 . 30 volts 
Zero-Signal Plate Current ...........ccccccccccccrcceeccevesccece 70 mA 
Maximum-Signal Plate Current ...............ccccccceercccccece 79 mA 
Zero-Signal Grid-No.2 Current ............ccceeece cence ceccsces 5 mA 
Maximum-Signal Grid-No.2 Current .............ccese cece eeeeee 13 mA 
Effective Load Resistance (Plate-to-Plate) ...............-+.--eee0e 10000 ohms 
Total Harmonic Distortion ...........ccecscc ccc cscs ceviaseecvces “ 5 per cent 
Maximum-Signal Power Output .........cscceccccceceeessene: 10 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation .......ccsscssecseveccevcorvsrscvee’ 0.1 megohm 
For cathode-bias operation .............c cess cece ree eeeeceees 0.5 megohm 


TYPE I2AB5 
GRID-No. 2 VOLTS = 250 
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PLATE VOLTS 92cs-8754T 
12AC6 Refer to chart at end of section. 
12AD6 Refer to chart at end of section. 
Mprit Refer to chart at end of section. 
12AE7 Refer to chart at end of section. 
12AE10 BEAM POWER TUBE— 


SHARP-CUTOFF PENTODE 


Duodecar type used as combined FM detector and 
audio-frequency output amplifier in television receiv- 
ers. The beam power unit is used in af output stages 
and the pentode unit as an FM detector. Outlines sec- 
tion, 8C; requires duodecar 12-contact socket. Heater: 
volts (ac/dc), 12.6; amperes, 0.45; warm-up time (av- 12EZ 
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erage), 11 seconds; maximum heater-cathode volts, +200 peak, 100 average. 


Beam Power Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


IES ME Sn x te de ass ph atavine clave die Sednicd Oa hb ok ec eek ene 165 volts 
Siete qoercen-Grid) Voltage ..........sccecncccceccccccacees 150 volts 
sa Pv 2S wR i eyo tae Peer Ru te RN, ll Oe 60 mA 
RIOR Ss eee oe SLA VRE ad. . de SOs s deed tae. 6 watts 
ETA en oe We hs OS Oe. ck ae gk oe 1.25 watts 
TYPICAL OPERATION 

ee VOLE cls ER ee BOP, OM SPO ei BIA EOE 145 volts 
RereerGre, PMOLiR OLE). soccn sd 9 ober. meet rrr nha’, asic Bia ode ee ealciw. « ahalels Be 110 volts 
eros (COntrOl-Grid) Voltage ... .... mec scons ues aca nhecnesche —T volts 
Pewter niNOn Voltage’. er ee, SE, SPB SA vi volts 
Meena rate Current 5 o.2i5)(1600 0. drs he Ta eR OE. 34 mA 
Mmenmmounmasiwmnal, Plate Current. ....... 0. .ccss cece esuckceecctie 39 mA 
Zerosstenel sGrid-No;2*Current® o.oo er ee eee 6.5 mA 
Maximum-Signal Grid-No.2 Current ............... cece ccc cucucees 9.3 mA 
Pee resistances (ADDrOX.) 5- Siac.6 oon ccs fe nic ne sdiec cue J usmwesacnae 33000 ohms 
MEP EIEECRHENCO De Ot ed oc ss Sh Sale Obie ay oe ed yO. ee eee 5600 umhos 
aI anCGa ne Ak. crass tr.) B,J eee ihe. heise. 2500 ohms 
upteltarmonic Distortion. (Approx.) ~ ...'..... se .cscc cece cc snes 2. per cent 
Maxmum-sigmel Power Output? 2.053252 ceil ae 1.45 watts 


MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance: 
Ropecathodesbias ‘operation: ~«.4< ..csecaes a deeee,. Seek ores. 1 megohm 


Pentode Unit as Class A, Amplifier 


CHARACTERISTICS 
RE Ie a Sig ice veins. ieee ee mals wid dela Since deed giaseeahee 150 volts 
Grid-No.3 (Suppressor-Grid) Voltage ......... 00.0... cece cece ces ees volts 
OO Se ES RR ie an Ea rl Rh 100 volts 
CAvnOGeHD IAS mR eSISCOL fo. Bae ne, SON ee a SE Se eee 560 ohms 
Ppeeemesisramee “CADDTOX.) o. .cb lesb eke c bec owee eee eel 0.15 megohm 
apemsconauctance, Grid No.1i}5e:. 4. bax. 2. em) baer LE REG. 1000 uzmhos 
pramecaneuetancey Grid ~N0.3- 6.0 0.6085 ese ccc dese e cv cucke nek oee scan 400 umhos 
eT eg Sk Hun ee Re, Te CPI), BEAST AS. Be 3 mA 
SUEUR REGION «2 oo 8 oa oss oo Chaka boule wacaiwledbecchunn 2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 10 wA ........ —4.5 volts 
Grid-No.3 Voltage (Approx.) for plate current of 10 wA ........ —4,.5 volts 
Pentode Unit as FM Detector 
MAXIMUM RATINGS (Design-Maximum Values) 
Rere Re aPOM OVER ON Cote. tT TH ced es kw LES cw cmc Dewwewenun 330 volts 
ROrrmmtameiees 3. GEE oo. acéco liane no ou Gi ww a cieienm wane dalk 28 volts 
Cec moppiggevoltage (PERE... cc swwca sow vicuk dacmebendvcaswuan 330 volts 
GrigeNO sme OlACe Lid...) . Rod cant athe dbs Bes Sere. whale. res See curve page 98 
Grid-No.t Voltage, Positive-bias value .............0cc0ccccucues 0 volts 
eae PRE ATG) EOS eli re §, ccs Oe VE ec aks o 5 os 0:0 geal ac wialwternc ne ay watts 
MMR RTI AB oc a5 Sig Seo as apalea oa BY Bee ao Di hd we eblelg oo Beas watts 
Refer to type 6AF3. 1T2AF3 
Refer to chart at end of section. 12AF6 
Refer to chart at end of section. 12AH7GT 
Refer to chart at end of section. 12AJ6 
Refer to type 6AL5. 12AL5 
_ Refer to chart at end of section. 12AL8 
Refer to type 6AL11. 12AL11 
Refer to type 6AQ5A. 12AQ5 


Refer to type 6AT6. 12AT6 
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/ 
12AT7 


12AT// HIGH-MU TWIN TRIODE 


ECC8] 


Miniature types used as push- pull cathode-drive ampli- 
fiers or frequency converters in the FM and television 
broadcast bands. Outlines section, 6B; require miniature 9-contact socket. 
Each triode unit is independent of the other except for the common heater. 
For typical operation as a resistance-coupled amplifier, refer to Resistance- 
Coupled Amplifier section. 


Heater Arrangement: Series Parallel 

Heater Voltage: (ac/dc) =. es... ee ele es ss Save oie tehahs 12.6 6.3 volts 
Freaternr CULTENG tee ie Career ea ne wee elie: rere oneeile 0.15 0.3 ampere 
Peak Heater-Cathode Voltage ... .........seeeee0. Nees cleanse ey +90 max volts 


Direct Interelectrode Capacitances: 
Grid-Drive Operation: 


Grid to “Plate (Bach unit) vrs eo... oc Ae de saree oelee oiaiel ddd hate ‘ 1.5 pF 
Grid to Cathode and Heater (Each unit) ................000- 2.2 pF 
Plate to Cathode and Heater: 
Unit® Nort wre PR TPS I iran se cero, alist a tereiahs Pitiol el sitste te 0.5 pF 
ATR TG RIN Ose & eM eo coe ooo isis) baie areata opel orelinl cfevey sthaiie kore cHoner ote te 0.4 pF 
Cathode-Drive Operation: 
Cathodestomblatem(Kachvunit)i (6c. 55... ue cae as ect aie ae 0.2 pF 
Cathode to Grid and Heater (Each unit) ................... : 4.6 pF 
Plate to Grid and Heater (Each unit) ................2--00e 1.8 pF 
Heater to’ Cathode (Each Unit) Fate ie teers rte ie ate lege 2.4 pF 
Class A, Amplifier (Each Unit) 
MAXIMUM AND MINIMUM RATINGS (Design-Center Values) 
Plate! “Voltagweree i... 5 Pela coca arose oe peuies 2 alemey oa tanshiny ase erotete (oy ouateietarags 300 volts 
Grid Voltage, Negative-bias value ...............-c ec eeeeeecceces 50 volts 
Blate Dissipatioriers ohh ai tke 5 ects ees i cet ae loeeebeec heh Coal eer oes 2.5 watts 
CHARACTERISTICS 
Plate Supply sVoltawew ce ca tetas eis ase sare eee earlier 100 250 volts 
Gathode-Bias, Resistor (ysis ccs ladies + ht ooo s 270 200 ohms 
Amplification) Waeétor . pire iecisuaie< cm ysce = Fhe fees reten iers 60 60 
Pilate “Resistance, (Approx. Jagec Sree oe ei nae mice 15000 10900 ohms 
Trarsconductances «athe cock beeen ata eer or 4000 5500 pumhos 
Grid Voltage (Approx.) for plate current of 10 wA —5 —12 volts 
Plates: Gurren titi eee eerie uae tates tee ae peso toemens 3.7 10 mA 
TYPE I2AT7 
FOR EACH UNIT 
25 
7) 
~ 20 
Ww 
a. 
= 
=z 15 
a 
= 
= 10 
WwW 
= 
< 
a 5 
fe) 100 200 300 400 500 600 
PLATE VOLTS 92cs-7056T 
12AU6 Refer to type 6AU6A. 


12AU7 Refer to chart at end of section. 
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T2AU7A 
T2AU7A/ 
ECC82 


MEDIUM-MU TWIN TRIODE 7AUT, 9AUT7 


Miniature types used as phase inverters or push-pull 
amplifiers in ac/de radio equipment and as multivi- 
brators or oscillators in industrial control devices. Also used as combined 
vertical oscillators and vertical-deflection amplifiers, and as horizontal- 
deflection oscillators, in color and black-and-white television receivers. 
Outlines section, 6B; require miniature 9-contact socket. Each triode unit is 
independent of the other except for the common heater. For typical opera- 
tion as a resistance-coupled amplifier, refer to Resistance-Coupled Amplifier 
section. Types 7AU7 and 9AU7 are identical with type 12AU7 and 12AU7A/ 
ECC82 except for heater ratings. 


12AU7A 
12AU7A/ 
Heater Voltage (ac/dc): 7AUT7 9AUT7 ECC82 
Lo ak Cy ae Seen aa eee ae 7 9.4 12.6 volts 
TAO eM As cigicis oo ooo se ees 3.5 4.7 6.3 volts 
Heater Current: 
SOT COSMET Sr okey 5 1crses she he 5; 40s Seige hoes Rees 0.3 0.225 0.15 ampere 
EECTST INAS) ODS 5 ga A Ran a te Sere On Pee 0.6 0.45 0.3 ampere 
Heater Warm-up Time (Parallel, Average) .. 11 11 — seconds 
Heater-Cathode Voltage: 
OO RPMMEU PEARL Smt 86 asin Ge anes e hclal eo ate eecaun +200 max +200 max +200max _. volts 
PVELCOEVAIUG: ccs eons ek bw tbo oe 100 max 100 max 100 max si voits 
Direct Interelectrode Capacitances (Approx.) : Unit No.l Unit No.2 
ROM ICIMCOMMETIAGE), Oech ceo ee ca oe eke lee biciele wale 1.5 1.5 pF 
Grid to Cathode and Heater .................. 1.6 1.6 pF 
Plate to Cathode and Heater .................. 0.5 0.35 pF 


Class A, Amplifier (Each Unit Unless Otherwise Specified) 
MAXIMUM RATINGS (Design-Maximum Values) 


Ihe, Ey aS er POE Aa eg a Oe 330 volts 
NORRIE re ee ee, ree clue ce rte Oe ced db ec ok hea dees 22 mA 
Plate Dissipation: 
EE ol sk ae LBNL 6 Gc On as a 2.75 watts 
Both Plates (Both units operating) ................ccc cee eeee 5.5 watts 
CHARACTERISTICS 
PE EGO We i, ee ease ER ee 33 100 250 volts 
GrisemVoltagome. see) eRe a ey ee a ea 0 —8.5 volts 
IINIPEEOMEEOEE TR OCLOY. . ws pc cc cca ccc sicnsencncuccces 19.5 17 
Pilate scesiatance, ({Approxs) 9)... 0)... eed nen odes se 6250 7700 ohms 
UMTIIICLANGE :... . oe Sele hs cdonc kt sec cblcws balaes 3100 2200 u“mhos 
EEE MOME NS. eo Se eek. SIR eds 11.8 10.5 mA 
Grid Voltage (Approx.) for plate current of 10 wA — —24 volts 


MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance: 
Premuxempias operation: $651... .21. ad. eadek . ee 0.25 megohm 
For, cathode-bias operation 2.50... .5. ss ceca eels cue cat ileles 5 1 megohm 


Oscillator (Each Unit Unless Otherwise Specified) 
For operation in a 525-line, 30-frame system 


Vertical- Horizontal- 
Deflection Deflection 


MAXIMUM RATINGS (Design-Maximum Values) Oscillator Oscillator 
MIME Ce AUV OILAZ OC) ae. es.c cris Ci hehe tht ene 330 330 volts 
Peak Negative-Pulse Grid Voltage ................ 440 660 volts 
Bemreerdas CAITFENT os ccs lc le vce ccc wcaccwccs 66 330 mA 
wweemer Setnoge. Current |... 5.) ccc Lewcaen 22 22 mA 
Plate Dissipation: 
LOE TO id SAC pees Oe Te a Ad ae eo eh er 2.75 2.75 watts 
Both Plates (Both units operating) ............ 5.5 5.5 watts 


MAXIMUM CIRCUIT VALUES 
memwiwrenmit mesistance . 2/2. eae bP. eae, 2.2 22 megohms 
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YPE I2AU7A 
ACH UNIT 


PLATE MILLIAMPERES 


O 100 200 300 400 500 
PLATE VOLTS 92CS-10548T 


Vertical-Deflection Amplifier (Each Unit Unless Otherwise Specified) 


For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DC PlatemVoltare WES POE See rn, cae Ben ohare 330 volts 
Peak Positivesbulse” Plate’ Voltage... 0.6) yuo seee eel ee een 1200 volts 
Peak Negative-Pulse Grid Voltage ...........-. ccc cseeccecccess 275 volts 
Peak 'Gathodes ‘Currentie aes sckh : SSS Pees eh EASA Renn 66 mA 
Averace Cathodew Current tic sce geist eo emetic tauteiemaltet cine daar ste serve eatte 22 mA 
Plate Dissipation : 
Each Plate fae. eae en ee tae sfaeiers ett Cee eee ere ee 275 volts 
Both’ Plates4(Both? units’ operating) s 2... eae ee en eto re 5.5 watts 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance, for cathode-bias operation .............. Aye megohms 
# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
12AV5GA Refer to type 6AV5GA. 
12AV6 | Refer to type 6AV6. 
12AV7 Refer to chart at end of section. 
H P 
12AW6 SHARP-CUTOFF PENTODE @_ © 
(6 )c2 


Miniature type used as an rf or if amplifier up to 400 H@) 
MHz in compact ac/dc FM receivers. Outlines section, be 


5C; requires miniature 7-contact socket. Heater: volts @ (ax Gs 


(ac/dc), 12.6; amperes, 0.15. Except for heater rat- (1) 1S 
ings and terminal connections, this’ type is identical Gi 
with miniature type 6AG5. 7CM 
12AX3 Refer to type 6AX8.. 
12AX4GT , 
12AX4GTA Refer to chart at end of section. 
12AX4GTB ‘ Refer to type 6AX4GTB. 


12AX7 Refer to chart at end of section. 
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12ZAX7A 
HIGH-MU TWIN TRIODE ]QAX7A/ 
ECC83 


Miniature types used as phase inverters or twin re- 

9A sistance-coupled amplifiers in radio equipment. Outlines 
section, 6B; require miniature. 9-contact socket. Each triode unit is inde- 
pendent of the other except for common heater. For characteristics and 
curves, refer to type 6AV6. For typical operation as a resistance-coupled 
amplifier, refer to Resistance-Coupled Amplifier section. 


Heater Arrangement: ; Series | - Parallel 
Preweerme y Giere ie(ae/dce) 0.9... cw cw eee wee eas tr L226 6.3 volts 
Berne DOUG seieaPelichs 4u., 5c. scevie cold wf baa-c k’hace ob Geainio’ ~* 0.15 0.38 ampere 
Heater-Catnode-Voltage: 
Peak value eT A setae A teeta ear et eo eae eee: reece EEE th +200 max volts 
WAVETORCWVALNC ook seus bo den hae ® iY Spe ogee Re nae SOP ME Ae _ 100 max volts 
Direct Interelectrode Capacitances (Approx.): { Unit No.1 Unit No.2 
Grip tor iate 9.3). . Mine Set Ghai 2h a ee e £7. £7 pF 
Grid to Cathode and Heater .................. 1.6 1.6 pF 
Plate to Cathode and Heater .................. 0.46 0.34 pF 
Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 
I SEMIN ER ec ced os a pega ova wiinvancdeetucrepeieved acchageuetmeersteneds 330 volts 
‘Grid Voltage: 
Negative-bias value ........ SR Rg BF EERIE Ro oe ae pete ei REESE 55 volts 
I NR A EN ar lo sie ale ans) 0 volts 
Mau CMP ISPTSVAGIOULE «5 << «.catussseeorivs sc cscs. «co ucasiebokouteécouscw wisie dhovaus + SLRs 1.2 watts 
EQUIVALENT-NOISE AND HUM VOLTAGE (References To Grid, Each Unit)e 
MER ESE ne Tre at en er eS ee cata Clstecte genie eee wo Gis 1.8 uV rms 


e Measured in “true rms” units under the follcwing conditions: Heater voltage (parallel 
connection), 6.3 volts ac; center tap of heater transformer grounded; plate supply voltage, 
250 volts de; plate load resistor, 100000 ohms; cathode resistor, 2700 ohms bypassed by 
100-uF capacitor; grid resistor, 0 ohms; and amplifier covering frequency range between 
25 and 10000 Hz. 


Refer to chart at end of section. 12AY3 
Refer to type 6AY3B. 12AY3A 


MEDIUM-MU TWIN TRIODE 12AY7 


Miniature type used in the first stages of high-gain 
audio-frequency amplifiers. Outlines section, 6B; re- 
quires miniature 9-contact socket. Each triode unit is 
independent of the other except for the common heater. 
Use of the 12.6-volt connection with an ac heater sup- 
ply is not recommended for applications involving low 
hum. For typical operation as a resistance-coupled am- 
plifier, refer to Resistance-Coupled Amplifier section. 


Heater Arrangement: Series — Parallel 
Mestera Voltage (ac/dc) “2:25 Se SSP ee 12.6 6.3 volts 
MERE trent Moti. . ou ce Mean tel Aes «ee esee, 0.15 0.3 ampere 
Peak Heater-Cathode Voltage ............c.0cccceccssvvisvareaces +90 max volts 
Direct Interelectrode Capacitances (Approx., Each Unit) 
TSE SWE LENE SR ee OR CBs Sie ate eT nie RM ne Ig > aie MOO ey NO 1.3 pF 
Gruso @atnode and Heater. |. 3... Sess) beeen Reet bias a 1.3 pF 
Piatentoreathode and Heater to.) one here eee ee sen hc ees 0.6 pF 


Class A, Amplifier (Each Unit) 


MAXIMUM RATINGS (Design-Center Values) 
Nee ee oo sehemsedvoncpuiaeiacassibusclhased oh sma nepiocniiorcors anahinns 300 volts 
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Grid Voltage: 


Nepative-biast @value: i kccccicecs to con ecctiicunxcua sens chakencasiebousueskononepeaboas eae 50 volts 
POSITIVE DIAS VEVAIUC gs 5... Smeal Rte © dr .oe-d. oer anol svectecl ekevebepncncns ike 0 volts 
Cathode: Current: e045 cc so SE ous cag Bim caps tele ageieee ererexee 10 mA 
Plate SDissipation #33 oo... REA A ds Hecee eso a eo Ras a > 1.5 watts 
CHARACTERISTICS 
Plate «Voltagewen eo. oc onde ee ost 8 Ae a ANS Eee gen Deca tre dae Seer, 4 250 volts 
Grid) Voltages. 2555 ..:.: 6.4 vw behest —4 volts 
Amplification; Factor! aes oc e eee e ee et a ioresoce aie eco a eRe ee 40 
Plate Resistance: 2.4... ek as bch Be es a ae eee 22800 ohms 
Transconductance 294 oc hie roe toei elon orartniyes teat oie Mean aie here Ieee 1750 umhos 
Plate: i Currents ei ee IS Se Ee eee 3 mA 
Grid Voltage (Approx.) for plate current of 10 mA ....... SR PP ne he —ll1 volts 
12AZ7 Refer to chart at end of section. 


12AZ/A HIGH-MU TWIN TRIODE 


Miniature type used in direct-coupled cathode-drive rf 
amplifier circuits of vhf color and black-and-white tele- 
vision tuners. Outlines section, 6B; requires miniature 
9-contact socket. For characteristics as class Ai am- 
plifier, refer to miniature type 12AT7. 


Heater Voltage (ac/dc) : 


Series: OOS GEES. palate lasheteia ule etelebate ee te Caen eee ene 12.6 volts 
IPA ALS hr Ate choca ip chanakeroushedav ores eteha ap ensacbakcoonewerepetayenOnswokeForaNemekoeer cheval tone 6.3 volts 
Heater Current: 
Series® Ae Ls. 1. TAB TAR etter ores Rad delice henahelchonayavadohseel botanst sks 0.225 ampere 
ar ely Bee eee a Wee ate onc Ra kavcevoucgtnamedahchep crcsmancacieRetehabo ker okey OraRNe CCP EE ONE 0.45 ampere 
Heater Warm-up Time (Average) .............c cece e cece ccccnce Vy seconds 
Heater-Cathode Voltage: 
Peaks vale, (arr he. Bai ae EMG SCO ae oF Ore ete Gane ee eee we aleke +200 max volts 
PIVOTAL OSEVAIUE: ose eatabetePe tol ele tetote ters ol Ote Uae toe aetalototoletttee teat 100 max volts 
Direct Interelectrode Capacitance (Approx.) : Unshielded Shielded 
Gridgtoebiate. (Mach unit)y isccneeismadecckacseten 2 1.9 pF 
Grid to Cathode and Heater (Each unit) ........ 2.6 2.8 pF 
Plate to Cathode and Heater: 
Ite NOs le tye ernie elaccecieen echo eeeteaercievsuciets 0.44 1.4 pF 
MITC MENOS 2 9 2 Sessa aba Finke over Sata ote angers CULO re es 0.36 1.6 © pF 


4 With external shield connected to cathode of unit under test. 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


Plater WV Ola Se. Mei ca a hither ties eee Shorea antes Ene delieeatters aremsvicte vances 330 volts 
Grid) Voltage Nevative-bias. value) 45. co7.0% sspn iwin vleaie se claial oo ea torese) ele 55 volts 
Plate SDIssipStior Bo... 6 cs eee de sae eee aces bree oe te oe toate 2.5 watts 


MAXIMUM CIRCUIT VALUES (Each Unit) 

Grid-Circuit Resistance: 
Bore nxed=bias, cOpeCration met arches cee teeta eee ES cee teres 0.25 megohm 
For cathode-bias operation .............cccccccceccccccece pia 1 megohm 


12B4A LOW-MU TRIODE 


Miniature type used as vertical-deflection amplifier in 
television receivers. Outlines section, 6E; requires 


miniature 9-contact socket. 9AG 
Series Parallel 
rea ter.'/V OCA meres eis aicccrede rete etal ita Pesta crete terete at al haters 12.6 6.3 volts 
Heater wiCorren tine cir tices el ees oct cu ener ree 0.3 0.6 ampere 
Heater“ Warm-up *Time 2. :’4in).) 22.205) 3a —— 11 seconds 
Heater-Cathode Voltage: 
Peak wvaltte. 5) 0 5 seas & ahh ware ene 6 gna a arate eieus) He a oie Sree Ie eee +200 max volts 


A VETAGES VALU 5.5 iaicdcors coh Sekencucxenedeusic geo let Aue odhecdheeackobenenerte outer enka 100 max volts 
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Direct Interelectrode Capacitances: 


SETI MCOMES LACM aor Wee An wine. rake Keditic ea mice vse aroha aicle aiéisio'e(s-e oie 4.8 pF 
rice Cathode’ ANd Teaver ran coco ends es bee cco BORER he 5 pF 
mlatentoeCathodei and Heater § 26... adie sow cieienend oyereiers, «4% ROR shke 1.5 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Center Values) 
EC MEV OLE 55s cy 5. 6 wig oi TMG Binr'aw oy 0! gue ace 4G. 310) ote Us eee 550 volts 
Merete OLAS ONS NEP ALIVE-DIAS, VA]IE ous:olecens:diorcyousyeloudyonsie, 0:00: 010, 0.5, 00.6, oe 50 volts 
ee MIS STA CIO EN) So creche ne ee se ne le eae Mowe 5.5 watts 
CHARACTERISTICS 
OP TEY — WYCUIGC WG 0 esti es SR al cae fetal ta ie Baie Ma Ra rule gee AEN ane 150 volts 
REAVER CMMN fw ls te et ee OR irate We Sel Rete 3d ee Fe PA Oe —17.5 volts 
PCED ECA THOMA CLOT o..008 ac tM og Sikes ROE eh he eh ee ee nb biciow es owe’ 6.5 
PRC eMeILeSIStaAnCcel (ADDIOX.)) 2006 iene te Cates aaessiege susneleys hues 1030 ohms 
Pr anASCOMGUCCANCO ME Rite not a te Beis tetas Sie ee voce cones 6300 pmhos 
Plate Current Re ete ESE CLS eee vena ON Ah needs Wie tens 34 mA 
Plate Current for grid voltage of —23 volts ................000. 9.6 mA 
Grid Voltage (Approx.) for plate current of 200 wA .............. —32 volts 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
Orme xed-DIasmOPeCravioNn — .ssaec ccnse vice sives cess ence vee’ 0.47 megohm 
HOGECAGROUe-DIAS “OPCLratiONny . chee. d cele oot igtice ob See ole ue “neue outs Qe megohms 
Vertical-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 
PR EAT CUE VO LURLC an 255 «cesiss (hale ated nc opello ets ete > io enoktetone te duo roltc dees afeiitctans 550 volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) ........ 1000 volts 
PeakeNevgative-Pulse Grid: Voltages.ise 2 eos Os ee ee 250 volts 
Peake aChOGC CULLEN C, pop tyin des caticn< crouse ead < HENS «aus lopadion aaanchieicaie o selisu mans 105 mA 
AVerAgemOa node: Current... ccasiii cle soke oraivia’s 6 © cies tropes © se 06,4 ie, 0 00 /s 30 mA 
ETA LCMMIDISSIDACIOIN sti... eee es ec 5 Mey 5 cists, « i arate ebro aie wrens sal eiels 5.5 watts 
MAXIMUM CIRCUIT VALUE 
Grid-Cireuit Resistance, for cathode-bias operation .............. 2.2 megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 


+ Under no circumstances should this absolute value be exceeded. 


Refer to chart at end of section. 12B8GT 
Refer to type 6BA6. 12BA6 
Refer to chart at end of ‘section. 12BA7 
Refer to chart at end of section. 12BD6 
Refer to type 6BE3. 12BE3 
Refer to type 6BE6. 12BE6 
Refer to chart at end of section. 12BF6 
Refer to type 6BF11. 12BF11 
Refer to chart at end of section. 12BH7 


MEDIUM-MU TWIN TRIODE 


12BH7A 


Miniature type used as combined vertical-deflection 
amplifier and vertical oscillator, and as horizontal-de- 
flection oscillator, in television receivers, and in 
phase-inverter and multivibrator circuits. Outlines sec- 
tion, 6E; requires miniature 9-contact socket. Each 
triode unit is independent of the other except for the 


9A common heater. 

Heater Arrangement: Series Parallel 
Depter  GHAGe (BC/AC) :.. .. ts baa... hs is te ee toe 12.6 6.3 volts 
IP ES eee CAEN ie ae Ae SN: i A Ra i 0.3 0.6 ampere 
Heater Warm-up Time (Average) ................02- — 11 seconds 
Heater-Cathode Voltage: 

JROEDIR AEDS SACU Re SS aT el aC Sa CR ret ay Tea lee Re Sa a San ge +200 max volts 

AS ESTAS EY iL dae le oa pe el aM tle A RRs ie 100 max volts 
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Direct Interelectrode Capacitances (Approx.) : 


CHIAETOSP TA EO Te aa a reete arate 2.6 2.6 
Grid to Cathode and Heater .................46. 3.2 3.2 
Plate to Cathode and Heater ................-+- 0.5 0.4 
Plate of Unit No.1 to Plate of Unit No.2 ....... 0.8 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Center Values) 


Plate Voltage oe. SHAS SA 9a RAH Pa Sa May host d tater st svere Sel eat ene, Serere 300 
Grid Voltage: 
Negative-bias value 5.662656 e 6s oe oeicdin c dictions ole ein didield ahs 50 
Positive-bias value) o5c'F Seeds ob che bm eee eo a OS ald oleh oltah a allorrelanrsiatiotohe 0 
Gathode 'Citrren tia ok ee re PEE itn aus Pata te ie. alianeeehgralo arebareuere 20 
Plate Dissipation: 
Bach Plate Ataecc so cisco cece DE ic Gm oho eat whore a lar oPetet ecole (lies it Mets 3.5 
Both plates (Both units operating) ..............ee eee eeeeees qT 
CHARACTERISTICS 
Plate fVoltagwe’ ie SR. 5s a'si a) svn ern Sie saat Bienes, 2 PNR ory, Salen Seka eee es 250 
Grid Voltage ©. Bese oy cscciccate We ee & wot. Brie e RAS open Ree ec ellas tema apt ated —10.5 
Amplification Factor 2.) cies cies tele eretaieie ciatein ole xe) erere aya, eloe vets) Ria 16.5 
Plate Resistance Sigaleon bat AY TMD Te Suirex the eee Late iia arterret ate te anasansh ar ostatehenetere 5300 
Tre NSCONAGUCEA NCO rg ois. hose eee ete, ie euata Aue otatoue llstinsctdhatele staitole tetanerareilewa intense 3100 
Plate (Current poe ak ee eee crs eos eral eee stoke cisions ootaeasteae 11.5 
Plate Current for grid voltage of —14 volts .................-000- 4 
Grid Voltage (Approx.) for plate current of 50 WA .............-.- —23 
MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance: 
For’ fixed-bins* operation (2020.5 se oe icc cis os oe rere eee oh startet nets 0.25 
For’ cathode-bias» Opera tio ms iis sey k fons rake G ce fos te oho eva ene tenia Falloliavte tolls roses 1 


Oscillator (Each Unit) 


For operation in a 525-line, 30-frame system 


Vertical- Horizontal- 
Deflection Deflection 
Oscillator Oscillator 


MAXIMUM RATINGS (Design-Center Values) 


DC; PlatesVoltage asic Atak ee ete rete ieee 450 450 
Peak Negative-Pulse Grid Voltage .................. 400 600 
Peak'Cathode:Gurrent). 026 Gaia eve sep oe oles els adeiees 70 300 
Average Cathode Current ...............2cce cee eeees 20 20 
Plate Dissipation: 
BachwPilatest = <5 irashes cious be tic eto meee eee «eels 3.5 3.5 
Both Plates (Both units operating) ............ if 7 
MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance ............ccsecccccees AP 2.2 2.2 


Vertical-Deflection Amplifier (Each Unit) 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Center Values) 


DC gPlate Vialtawede evinces heer ea otic o Gan siete etersie oes 450 
Peak Positive-Pulse Plate Voltage# (Absolute maximum) ......... 1500* 
Peak Negative-Pulse Grid Voltage .................2ceeeeecceceee ; 250 
Peak -Cathode: Current (005s ccc «6 aso eee ete ae Male oes c Mate serweteere 70 
Average Cathode Current ............ccccsssccvcces meee Cake Sane aie aes 20 
Plate Dissipation: 

Bia chisiela ted acto 2s sie Cte Go cee Reatas eeu eg eonalotie. niiclicglet a Teticteyte stunts 3.5 

Both Plates (Both units operating) ..............2cceeeeeeeees vf 


PLATE MILLIAMPERES 


O 100 200 300 400 500 600 700 
PLATE VOLTS 92CS-7742TI 


Unit No.l Unit No.2 


megohm 
megohm 
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MAXIMUM CIRCUIT VALUE 
Grid-Circuit Resistance for cathode-bias operation ................ 2.2 megohms 


# Pulse duration must not exceed 15% of a vertical scanning cycle (2.5 milliseconds). 
* Under no circumstances should this absolute value be exceeded. 


Refer to chart at end of section. 12BK5 
Refer to chart at end of section. 12BL6 
Refer to type 6BN6. 12BN6 
Refer to type 6BQ6GTB/6CU6. 12BQ6GTB/ 12CU6 
Refer to chart at end of section. 12BR7 
Refer to chart at end of section. 12BS3 
Refer to type 6BS8A. 12BS3A 


HALF-WAVE 
VACUUM RECTIFIER 12BT3 
Duodecar type used as damper tube in horizontal-de- 
flection circuits of television receivers. Outlines sec- 


tion, 8C; requires duodecar 12-contact socket. Heater: 
volts (ac/dc), 12.6; amperes, 0.45. 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


ineakeinverse:Elate Voltagey >. te.) fire ern eeeemsiatiotstorncec heeds eee 8300 volts 
eakee late: Current: 2 seen ce: Beltre ee N ede\ . b ag .ace's 1000 mA 
Averageblate Current tag cacosis 5 cutie eae er itaatiovevenctcethe dhl: 165 mA 
Ristespissipation — Diaghert.. Aro 9N Se eae 5.3 watts 
Heater-Cathode Voltage: 
IReakeavaluciaee . aaeiatae oie hnruh te Ooi eee +300 —3300 volts 
INVOLAD OMVAIUIC MRT ieieretccnuc tte che Gane isceLcnecr oie © +100 —600 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 250 mA max .............. 21 volts 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
Refer to chart at end of section. 12BV7 
Refer to chart at end of section. 12BW4 
Refer to chart at end of section. 12BY7 


SHARP-CUTOFF PENTODE J9IBY7A 


Miniature type used as video amplifier in television 
; receivers. Outlines section, 6E; requires miniature 9- 
SBF contact socket. 


Heater Arrangement: Series Parallel 
eepeser Voltages (ac/dc)  sigrsiR ds scene ccc ceec cae 12.6 6.3 volts 
HeaternCurrentme. aie (ek Pies Phe eS Ae ees. eels ones 0.3 0.6 ampere 
Heater Warm-up Time (Average) .................. — 11 seconds 
Heater-Cathode Voltage: 

NEE EL CLAN Ee) IR al ie ee uae kan Ob pia meet +200 max volts 


Average value .............. even oncie Giake canlice A Rao EE Bas. odin EA 100 max volts 
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Direct Interelectrode Capacitances : 


Gridh No vto: Plate: ¢ 3.25 cdc heaters: panda roeieeee ane ieee 0.063 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, 

and )dnternalShield iets. feeb. ib. 2S. DOSE ee eek 10.2 pF 
Plate to Cathode, Heater, Grid No.2, and Internal Shield ...... 3.5 pF 


Class A: Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


PBlatesSupplyiaVioltager ts.) bce cscs tio pus seece lh Beasksincs Peas becuse eee eas 330 volts 
Grid-No.3 (Suppressor-Grid) Voltage, Positive value ............... 0 volts 
Grid=No;2:),(Scereen-Grid) Voltage, 270 )35 ensivevn chee de ccurpsteueucicnedeas eur uchveue 190 volts 
Grid-No;1"(Control-Grid) Voltage: .........6 0.0... ee eels ee wena sudioua esis one 

Negative-bias value 2 2h ee mec care tail jose ee os este gele eebenede 55 volts 

Positive-DiasSeevBlue | coc kis Sie seid olakbedhe Melevotahs & oe CMeue sire eeskel ees latte 0 volts 
Plate eDissipa tion 220 uc case sos We ee, stoned exe sane tic aepeatasenustok el abeneucioeoseronseuels 6.5 watts 
Grid-No: 2 nut he chi. cs cc. ate Boeke cea steht ce pauls Moke, obs tuope eras ee chen 1.2 watts 
CHARACTERISTICS 
Plate: Supply ¢Voltawe 6). sie has dies: SRTORTRIBMS . Sieus ea ea cee 250 volts 
GERIGGENO sap ie Bee coon alsa pease agree PERS Ula Rt i a AI ae Connected to cathode at socket 
Grid=No.2eSup ply oltag eis s.. cis sels gee eh cos oun be a otenbe Rained ce sede Leena ticee elie 180 volts 
Cathode@ Bigs te Resistor iin 5 Ob civ boise bce i tgalens Se ee oe ee ae re toate 100 ohms 
Plate,.-Resistance: CA DDrOXx:,) txts eon eas le eee oe cee eters 93000 ohms 
Transconductancel sae ced bse oe eer Eee 11000 umhos 
Plate Curren tien Osc. Stes Mace ike ee bk oh artuent aes ehet eboutmebseestete 26 mA 
Grid No.2. Currentah: } fie. vice A ee Oe tite tae elias 5.75 mA 
Grid-No.1 Voltage (Approx.) for plate current of 20 wA .......... —11.6 volts 


TYPE 12BY7A 
GRID No.3 AND INTERNAL SHIELD 
CONNECTED TO CATHODE AT 
SOCKET. 


GRIO-No. 2 VOLTS =180 


PLATE MILLIAMPERES 


fo] 100 200 300 400 500 600 700 
PLATE VOLTS _ 92cs-9234T1 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


Kors fixed=bias» operation jn. ica- ccc sis een oeie es eo ae EOE eae I Lee 0.25 megohm 
For cathode-bias operation ............... ccc ccc cece cece eeec- 1 megohm 
12BZ6 Refer to type 6BZ6. 


12BZ7 ss nticH-mu TWIN TRIODE 


Miniature type used in sync-separator and sync-ampli- 
fier circuits of television receivers, and in clipping cir- 
cuits and audio-amplifier applications. Outlines section, 
6E; requires miniature 9-contact socket. 


Series 
Heater Voltage oo) 3. ahs ais deo tere Selciote anak sda uae 12.6 
Heater Current e719 Fb. Sa ee itech 0.3 3 
Peak Heater-Cathode Voltage ................225 +180 max +180 max volts 
Direct Interelectrode Capacitances: Unit No.1 Unit No.2 
Grid to Plate *®. 0.2.0). inet eee eee. 2.5 2.5 pF 
Grid to Cathode, and Heater .................... 6.5 6.5 pF 
Plate to Cathode, and Heater .................. 0.7 0.55 ~ pF 


Plate of Unit No.1 to Plate of Unit No.2 ........ 1.3 pF 


TECHNICAL DATA 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Center Values) 


Soy ae nlm ft ape dl ce id lt A te 


Grid Voltage: 


Siremevemias” value’ . 8 ee TF ccc cele ees 
“ERS ESES SECU TETS TG a CRG age Neer yar re. a eee 
Re ILA GIRO 6. Pn, ir at aa. Wie Oe wie dla wwe woe ees 


CHARACTERISTICS 


EEN eo eR cc ee acest ete ae tal, © ase adie wee cw iene 
Sle, eM? A ek Ne Oe | RINE cit Rn aane aa © te ee ene ts Oo Rian Oem hrs 


NE INN NaS Aa tering Bs Pile By ke Aegis ligyig Meh tease 4 sad esc wee 


MAXIMUM CIRCUIT VALUE 


Grid-Circuit Resistance for contact-potential-bias operation ....... 


Refer to type 6CU5. 
Refer to chart at end of section. 
Refer to type 6CA5. 

Refer to type 6CK3. 
Refer to type 6CL3. 

Refer to chart at end of section. 
Refer to type 6CR6. 

Refer to type 6CS6. 

Refer to chart at end of section. 
Refer to type 6CU5. 

Refer to chart at end of section. 
Refer to type 6DA4. 
Refer to type 6DB5. 

Refer to chart at end of section. 
Refer to type 6DK6. 
Refer to chart at end of section. 
Refer to chart at end of section. 


Refer to chart at end of section. 


Refer to chart at end of section. 
Refer to chart at end of section. 


Refer to chart at end of section. 


Refer to chart at end of section. 


Refer to type 6DT5. 

Refer to type 6DTS8. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
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volts 


volts 
volts 
watts 


volts 
volts 


ohms 
pmhos 
mA 


5 megohms 


12CT8 


12CX6 
12D4 
12DB5 
12DE8 
12DK6 
12DK7 
12DL8 
12DM4 


12DM4A 
12DQ6A 
12DQ6B 


12DQ7 
12DS7 


12DS7A 


12DT5 
12DT8 
12DU7 
12DV8 


12DW7 


12DY8 
12DZ6 


12CU5/12C5 
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12EA6 Refer to chart at end of section. 
12EC8 Refer to chart at end of section. 
12ED5 Refer to chart at end of section. 
12EG6 Refer to chart at end of section. 
12EH5 Refer to chart at end of section. 
12EK6 Refer to chart at end of section. 
12EL6 Refer to chart at end of section. 
12EM6 Refer to chart at end of section. 
12EN6 Refer to chart at end of section. 
12EQ7 Refer to type 6EQ7. 
12F5GT Refer to chart at end of section. 
12F8 Refer to chart at end of section. 
12FK6 Refer to chart at end of section. =~ 
12FM6 Refer to chart at end of section. 


HIGH-MU 
12FQ8 twin DouBLE-PLATE TRIODE 


Miniature type used in frequency-divider and complex- 
wave-generator circuits of electronic musical instru- 
ments. Outlines section, 6B; requires miniature 9-con- 
tact socket. 


Heater /Voltagces(ac/ de): chore sae ene ee aA cae Reale erase 12.6 volts 
Heater @Orrent} ion eo od sceus had wale ne aa te PR ee eee ee 0.15 ampere 
Heater-Cathode Voltage: 
IR éakitvialie esse tee eee io) oo una eras «cao ataiawan eas +200 max volts 
AN GVO POM VAIUIC pater ol racllci rhe Ladd seen ene nen, Cae rcs een Cay dae eR eae 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
Grid*to*Mither’ Plate. (Each? Unit) "87.20. oe. he eee 0.9 pF 
Grid to Cathode; and Heater (Each Unit)’ 7. 4:..-...0-.0-s see. 1.8 pF 
Plate A of Unit No.1 to Cathode, and Heater ................ 0.34 pF 
Plate B of* Unit No.1 to Cathode,.and Heater’ ...........:i%.. 0.24 pF 
Plate A of Unit No.2 to Cathode, and Heater ................ 0.3 pF 
Plate B of Unit No.2 to Cathode, and Heater ................ 0.18 pF 
Plate" AY to*Plate B (Hach Unit) steno). 2. Pee oe See 0.7 pF 
Plate A of Unit No.1 to Plate A of Unit No.2 ................ 0.4 pF 
Class A, Amplifier (Each Unit) 
CHARACTERISTICS= 
Plate @V Olt rete. ook sca ASS ie Br es Ce se ee ee 250 volts 
Grid’ Volta ee rr colin coc 0 A er ee Me ee Ra Be ene Mae a iogs —1.5 volts 
Am pliffestion mh actor tick ess nna ce ae ee ee on ee 95 
‘Plate Resistance *(Approx:)> Fae ere eas Ree ene ee ene 76000 ohms 
Transconductance. talaqceeients. SRI AES f SVP ee i ee: 1250 umhos 
Plate: Current. eee. oe ee ive Rs a erm Pee Pare 1.5 mA 


® Using either plate A or plate B, with plate not in use connected to ground. 


Frequency-Divider and Complex-Wave Generator (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


PlatevAU*Voltaqwe® os kde we cre nn SES, A. SO eS aee tes 330 volts 
Plate BaVoltawe geese |e Wee x diccosse re owe bes anes Lona ieee eee 330 volts 
Grid: VoltagesePositive-bias values i.. .. stata ee oe ee ee 0 volts 
Plateyr’ Dissipation: Se ceycicte ie Mews, ue Cae erento ince Gib aka cs ees 0.5 watt 
Plate: BeDissipation: 040). ees oe cccag PER tok eR ae ; 0.5 watt 


12FR8 Refer to chart at end of section. 
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Refer to chart at end of section. 12FV7 


POWER PENTODE 12FX5 


60FX5 
Miniature type used in output stages of audio ampli- 


fiers. Outlines section, 5D; requires miniature 7-con- 
tact socket. Type 60FX5 is identical with type 12FX5 
except for heater ratings. 


12FX5 60FX5 
Piemter’ Voltage (ac/dc). . 2... ...cececccecssrvcccces 12.6 60 volts 
Pern IErent? sh. at See Se ee he 0.45 0.1 ampere 
Heater Warm-up Time (Average) ...............005 11 — seconds 
Heater-Cathode Voltage: 
WS a, ond WEG ae RD +200 max +200 max volts 
meragen ware ee. TT, Foy PRR ee 100 max 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
Ey Se TR TERE gl 7p se lg oA Ur ne Leer 0 0.65 pF 
Grid Nol to Cathode, Heater, Grid No.2, and Grid No.8 17 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ : 9 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
a ed ee. ee oe ee ee 150 volts 
Grid-No.2 (Screen-Grid) Voltage .............. 0. cc ccc ccccvccece 130 volts 
Be SS er i ren Sete eS ee or 5.5 watts 
Meee heaaTENit eS ee, a RTE PICKS DIPS pe 2 watts 
Bulb Temperature (At hottest point) ............ 0c. ccc cece ee cees 225 °C 
TYPICAL OPERATION 
eam ty  VONGGe ee 60 bes bo dw cidbde ode cabdaut babwbacean 110 volts 
ieruemre  mouppiy VOlLaZO ) 6.) boi bee cades boc le ccenon. MU. 115 volts 
a EID SMPTE OP osc, 5 pics Sycdo odie! dosizinrevvevedtorrangiemitb-ahavoie Ga ns ce 62 ohms 
Reena.) Voltage soir. ihlct ek Bret 3 volts 
Perce ient Indes} Currentidisciggas oe Ge RiGSOW RE FIDE . So Se slash 36 mA 
Maximum-Signal Plate Current (600). 625. sede ie bain eH ews 35 mA 
wercesignal Grid) No.2 Current «oo e.0. 0.0 oS cell cow ns be clwcaWee 10 mA 
Maximum-Signal Grid No.2 Current ..............c.cccccceeceues 12 mA 
me EME RS S15 Te pe LEI rs de og wrcthe tm o 17500 ohms 
PPOMMPOROUtteNCe AGS, Fr | bring. Sk. te fied « CT Orbe bawacceclibe 13500 Emhos 
SUMMER 5 wy hr EL Bens ks oh peak eho ko Os dba weld & oles 3000 ohms 
nT eEMEOIIe, TASEOTEION 8 fe on os pis ae co dc rsleiocoe eelile cles 8 per cent 
Maximum-signal Power Output .... 2.6. iis caewvdecccccccacvete 1.3 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
Wer (Nxee-bias Operation! \. . iiowd coe de cnc aCe bluwclcwcesldeces 0.1 megohm 
Por \ceathode-bias. | Operation! 40000 See dnc eSwieSe nc oop nace: 0.5 megohm 
, 12FX8 
n tion. 
Refer to chart at end of sectio 12FX8A 
Refer to chart at end of section. 12GA6 
Refer to chart at end of section. 12GC6 
Refer to type 6GE5. 12GE5 
Refer to chart at end of section. 12GJ5 
Refer to type 6GJ5A. 12GJ5A 


Refer to chart at end of section. © 12GN7 
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12GN7A _— SHARP-CUTOFF PENTODE 


Miniature type with frame grid used as video-ampli- 
fier tube in color and black-and-white television re- 
ceivers. Outlines section, 6E; requires miniature 9- 
contact socket. Heater: volts, 6.3 (parallel), 12.6 SBF 
(series); amperes, 0.6 (parallel), 0.3 (series); warm-up time (average), 
11 seconds, maximum heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


PlatewmVoltawe ¢ ices oc ce SER oe Ak cae bee oe UO halo’ eee 400 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ...................eeeeeee 330 volts 
Grid-No.2> Voltaget. ike 80. 2 NP Pee sce cee ade: eae Oke See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value .............. 0 volts 
Plate Dissipation: << occ 6-s hes «19 are wedleashe <eele, sfopopeattene ys arene Mgt ee 11.5 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts ................0e-eeees 1.5 watts 

For grid-No.2 voltages between 165 and 330 volts ............. See curve page 98 
CHARACTERISTICS 
PlatesSupplyviVoltage 0 cn ee ee eT ect 50 250 volts 
Grid-No.2. Supply Voltage : 2... 2.4 fon. bs sco enebeetoleicke o9s 125 150 volts 
Grid=Nosii Voltage a . is os nies esis ae cae Glee aia) acoueiion ut vanes’ 0 0 volts 
Cathode-Bias) Resistor” <2 in. ee eoeare / me ayes scleier —— 56 ohms 
Plate. Resistance- (Approx.) .....2--.--c0c-ssse owes — 0.05 megohm 
TY ANSCONGUCtANCE v3. ce. ae reteset he ee Ls oe ers — 86000 umhos 
PACER OUTT ONG) helps arcs eos Ol oes concretion Meee eRe feted auntie 70¢ 28 mA 
Grid=Noi2)s Current. (o.oo cin dle ro cin ee oi eo 24¢ 6.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 

VOOR WAR ich OE: . Poe RW eh aes Reels Mee _ —5.7 volts 
MAXIMUM CIRCUIT VALUE 
Grid-Nol-Circuit’ Resistancer Ua stii ee te hota seas ae ee nh ae 0.25 megohm 


e This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


12GT5 Refer to chart at end of section. 
12GT5A Refer to chart at end of section. 
12GW6/ 12DQ6B Refer to type 6GW6/6DQ6B. 
12H6 Refer to chart at end of section. 
- 12HE7 Refer to type 38HE7. 


12HG7 


12HG7/ SHARP-CUTOFF PENTODE 


T2GN7A 


Neonoval types with frame grid used as video ampli- 
fier in color and black-and-white television receivers. 
Outlines section, 10C; require 9-contact neonoval 
socket. 
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Heater Arrangement: Series Parallel 
seater Voltage O(a0/de) 29.980. 2S eee el. Be 12.6 6.3 volts 
RL OMUE TMA UISRET CMPE rio. FS wets oMlals Gieic cee oa isk cue ae eke 0.26 0.52 ampere 
Heater-Cathode Voltage: 
LEBER \REMIBYG. 5 SAGAR REINS ieee ne aie ot DUM Sh ne anes era pees eer ears +200 max volts 
AVerape Valletnhe. Jus. frit. he. deeanetion aot. eas Pena Se ee eunaMs 100 max volts 
Direct Interelectrode Capacitances: 
ee EOIB ES Su deu. Pat. Sapecehdes eh swale ond oe devon 0.15 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
[RS SATS a ey oe ee eR ie ee 14 max pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
OSS pcs VNU Slane BEAR RO“ oP a eR 4.4 max pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


EACCRRVOICADE | ere eee SHR Breet ee etn ae ‘ 400 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .............. 0.0... ce uee 330 volts 
Ter CMVIORLAD Cle Sete eos res ee es aie ol icou ois - See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............. 0 volts 
Fal REC MEDI SSGO LION Meee eet. oe oe Oa i cine emer eeoiseea es AW ene ceo eke i 10 watts 
Grid-No.2 Input: 
RorsGrid-Nore voltages up to 165 volts. 220. hic esac cesses 1 watt 
For Grid-No.2 voltages between 165 and 330 volts ............ See curve page 98 
CHARACTERISTICS 
PAALCRSUDDIV WOMANS Ory « Bars... Ryatetaiichcas ous cued deysispdtcostenus eae Nhs adeloes 4 eiesle ss « 300 volts 
Grigvao.ertouppressor Grid) (oc. 2i c's cic ce e's «aie le. s Ge wie ee rek'es Connected to cathode at socket 
CEE OUbDy VOMaLe . orice Re aioe eo Reh ee... 135 volts 
Gridie NOM re ead hs Sn. ape ae. Son Mie cake Connected to negative end of cathode resistor 
REMC GCMBER STS COLI. 0) 55k Wepre alee uarose ues, lato bus Seen ee ahaha ae ches eens AT ohms 
Pa peemebente enees ( ADDTOX.)> so. cu sea sls dees cuslndeceusccetacmes 60000 ohms 
PUL AnISCaniOuCtan Celie: fw... leh una aCe, meee e onbo te Gukes «oe be bnde el 32000 umhos 
IELAES: CHESTS. oe aio d ede Baer len eter aelinte pwn lied Hetil dalaeiain a nenane a nan ae 31 mA 
GridmINOscmOULTONGEN A ok oe tue cae modes close ceuue 4.8 mA 
Grid-No.1 Voltage (Approx.) for plate current of 100 wA ........ —4.5 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
HOTEHXCO-DIAS ODCraliOn ==. 2. cc ekis Cea oe eh ee ee cane ek 0.1 megohm 
Horecatnode-blas, Operation (1.5% ... 5 duakss. sasskes Sketae Bs + hen 0.25 megohm 
TYPE 12HG7 GRIDO-No.2 VOLTS=I35| 
Zz GRID No.3 CONNECTED TO Ss 
H 100 CATHODE AT SOCKET. 0 H 
or) 
ir uy 
w 80 a 
a WW 
Ss a 
4 = 
4 60 = 
a a 
= — 
a = 
eae n 
a fe} 
a “f 
20 a 
a 
oO 
fo) 100 200 300 400 500 
PLATE VOLTS 92CS-12746TI 
Refer to chart at end of section. 12J5GT 
Refer to chart at end of section. 12J7GT 
Refer to chart at end of section. 12J8 
Refer to chart at end of section. 12JB6 
Refer to type 6JB6A. 12JB6A 
Refer to type 6JN6. 12JN6 
Refer to chart at end of section. 12JN8 


Refer to type 6JQ6. 12JQ6 
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12JT6 
12JT6A 
12K5 
12K7GT 
12K8 
12KL8 
12L6GT 
12MD8 
12Q7GT 
12R5 
12S8GT 


12SA7 
12SA7GT 


12S8C7 


12SF5 
12SF5GT 


12SF7 
128G7 
12SH7 


128J7 
12S8J7GT 


12SK7 
12SK7GT 


12SL7GT 
12SN7GT 
12SN7GTA 


12S8Q7 
12SQ7GT 


12SR7 
12SR7GT 


12TIO 
12U7 
12V6GT 
12W6GT 
12X4 
12Z3 
13CW4 
13DE7 
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Refer to chart at end of section. 
Refer to type 6JT6A. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to chart at end of section. 
Refer to type 6MD8. 


Refer to chart at end of section. 


Refer to 
Refer to 


Refer to 
Refer to 
Refer to 


Refer to 
Refer to 


chart at end 
chart at end 


chart at end 
chart at end 
chart at end 


chart at end 


chart at end 


of section. 
of section. 


of section. 
of section. 
of section. 


of section. 


of section. 


Refer to chart at end of section. 


Refer to chart at end of section. 


Refer to chart at end of section. 


Refer to type 6SL7GT. 
Refer to chart at end of section. 
Refer to type 6SN7GTB. 


Refer to chart at end of section. 


Refer to chart at end of section. 


Refer to type 6T10. 
Refer to chart at end of section. 
Refer to type 6V6. 
Refer to type 6W6GT. 
Refer to type 6X4. 
Refer to chart at end of section. 
Refer to type 6CW4. 
Refer to type 6DE7. 


TECHNICAL DATA 


Refer to type 6DR7. 
Refer to type 6EM7. 
Refer to type 6FD7. 
Refer to type 6FM7. 
Refer to chart at end of section. 
Refer to type 6GB5/EL500. 
Refer to type 6GF7A. 


Refer to chart at end of section. 


BEAM POWER TUBE— 
SHARP-CUTOFF PENTODE 


“Dp, lines section, 8C; requires duodecar 


volts, +200 peak, 100 average. 


Beam Power Unit as Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 
TOLCMIO ISAC CME: APT AT cs o's ca css soe chide bcc cece ce ceeeweneccensees 
Grid=Nower(screen-Grid) ~-Voltawe?® 2300 .i0atom. estes. Bae SR 
CAO Gem GULLCTUM. I secie lice ru.o sid Seiekelo: < caonekers, atepsjereionejoi0c6 eielons juevelievare epeicle 
ACCME ISS TWALIOUMEE c/o 0c ste iclete Gc ciel chee icie Ricue chee scene ces discs eee 
GLIGSNGSZ LD DUD tls ccs. «5 otto torch othe ce. shale tee Se aD bisicie al atouetaietstene cto « ohele 
TYPICAL OPERATION 
REM LONE CMe scoot sr Pic adopt oh aiicnsn evens copuestt ie. obatorsey ened.er ous koayay oi isos Buisi'ouce hans 
CICeNOecMVIOMEA Lear. fioteiclerre cre chee ers wines be a tite eee bee lek Oe eete 
Grid-Nosig(ControleGrid) “Voltage: ). isi. oles oe eel las Sntele lee a ale 
ennai GIMO=NOo NM VOLLALE /c\..6 s bic wie o eysiele ees o cee e's See oe ereulele ee eaiels 
MeLoO-SiIPNale Later GUrrent: vyeioaie + .onahs Hote bike io ete he les bec eeeeees 
Maximum oronaleeinte CUIreNt. ois ae cls cps sce cele ce eels eiecesre ee 
MELO= SISTA TIG= NOD OUYTONE | 2 cite ies csslers © ene.o.0.snsiee 0.0 6.0 s.010.e.cpereshersie 
Maximum-Signal Grid-No.2 Current ..........ccccccccecccccsscces 
IBTAteMReSISCANCEEICADDYOX:)) «ccs 2 tes c:6 0016 00.4002 a8 tele 0 s ties 1 so), bie s 
AUR y SRO SING MLA ETT VES ~ TSA e ERECTOR CR OIRO RO ICA CORSE ane BRON HCICT CL iPkacacticeects 
HEE CEL CSIS EATICG ME Ree, cies a outa ote oc shale wie eters o wlate crete ce erates oreiele tle, eielacleie 
ote tarmonic Distortion, (ADpprox.): ...01.0% ssc sws sec ee cess see ens 
Maxmmium=-signal Power Output) oo... ccccceee teeteece cet e esse sews 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

GIEXCO=DIASTODCYALION 2 ..<.o0 ccs cles « be .o ee tbo lelaie sinle gle ey oe wie é 

oOmmCAaLROde-=DIASMODELrAtION <.s<is «soc cle es.vlc.ole 0.0 eure bivele oo 0 0'e 


Pentode Unit as Class A, Amplifier 


CHARACTERISTICS 

PALER SUDDAVMRY OLLA LE, BARR 055 ois Geo w.c.0 66 sie 018 wisilel es vires et ee.eleisis : 
Grid-No.3 (Suppressor-Grid) Voltage .........cccecccccecccccecens 
Grid-No.2 (Screen-Grid) Supply Voltage ............ccccecececseee 
PW ACHOGE-BIASMURESISCOL |. srcaiers & occ oo oie so, 01 ee. odetnQousyaiahs.s-cperapeie 6 ctelehe od e:asote 
Bistesnestscance | GADPPrOx it. oO. saleveit cee a ee Pelee ees ses e ses esis 
‘mransconductance, Grid No.) to’ Plate aiiccec cs cliccc ts oc cece sso oimpipes 
Transconduccance, Grid No.3 to Plate oc... es cs ccccecccecseccces 
LeAiry at) (ON RAREVER «ot Mad aR rat an gee NSIEST NCR CRIS) CRORCA CR a Tica ah Se el Aart AO ie a 
Come GIN (a. 24, SOMERS 1 sales ati HR IEAM Pate Inte et RCRA Rea ACR 
Grid-No.1 Voltage (Approx.) for plate current of 10 wA .......... 
Grid-No.3 Voltage (Approx.) for plate current of 10 wA .......... 
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13DR7 
13EM7/ 15EAY 
13FD7 
13FM7 
13GB5 
13GB5/ XL500 
13GF7A 
13J10 


13V10 


Duodecar type used as combined FM detector and 
G3, audio-frequency output amplifier in television re- 
ceivers. The beam power unit is used in af output 
(0)°28 stages and the pentode unit as an FM detector. Out- 


12-contact socket. 


Heater: volts (ac/dc), 13.2; amperes, 0.45; average 
warm-up time, 11 seconds; maximum heater-cathode 


165 volts 
150 volts 
65 m 

6.5 watts 
1.8 watts 
145 volts 
125 volts 
—6 volts 
6 volts 

34 mA 

36 mA 
Pay mA 
5.5 mA 
0.058 megohm 
6400 umhos 
3000 ohms 
qT per cent 

1.5 watts 
0.25 megohm 
0.5 megohm 
150 volts 
volts 

100 volts 
560 ohms 
0.15 megohm 
1000 umhos 
400 umhos 
1.3 mA 

2 mA 
—4.5 volts 
—4.5 volts 
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Pentode Unit as FM Detector 
MAXIMUM RATINGS (Design-Maximum Values) 


Plates Vialtaresdis cics a6 s.0.0.0 6a dre cesses wc'e's olele «ne SEP Mette tate a bieeoheuesere miele 330 volts 
Grid=Nord’ Voltawe ree rine he wet he Meee pi elsitereaicvatars wucilenesate Mt telotsvenehotete 28 volts 
Grid-No:2 "Supply Voltawe ooo) ocec cone cha wicieitere!'s or oe oped eterele: © al dhe opelay ate ola 330 volts 
Grid-No:2¢sV oltawe © 60) 2s cba eb ccc ose Olea 5s wiaie sPUMe RMN siereueuniieie are aiele See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............. 0 volts 
‘Plate? Dissipation’ 3/02 cinenc aisic'e cis cin che stecoreiateieve sheet lecene erate prcmeteLernerenehels ey watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ............eceeecsveee 1.1 watts 
For grid-No.2 voltages between 165 and 330 volts .............. See curve page 98 
13Z10 Refer to type 6Z10. 
13Z10/13J10 Refer to type 6Z10. 
14A4 Refer to chart at end of section. 
14A5 Refer to chart at end of section. 
14A7 Refer to chart at end of section. 
14AF7 Refer to chart at end of section. 
14B6 Refer to chart at end of section. 
14B8 Refer to chart at end of section. 
14BL11 DUAL TRIODE— @ Pr 
SHARP-CUTOFF PENTODE Se" 
Duodecar type used in television receiver applications. kr, yor 
The pentode unit is used for video amplifier service, 
and the triode units for general-purpose use. Outlines seh NO)eze 
section, 8B; requires duodecar 12-contact socket. Pe OFF 


Heater: volts (ac/dc), 14.2; amperes, 0.45; average 
warm-up time 11 seconds; maximum heater-cathode 
volts, +200 peak, 100 average. 12GC 


Class A, Amplifier 


j Triode Triode Pentode 
MAXIMUM RATINGS (Design-Maximum Values) Unit No.1 UnitNo.2 Unit 


Plates Voltaren owed: iiictad ve ccs Semi rorerentcieletoue ects 330 330 250 volts 
Grid-No.2 (Screen-Grid) Voltage .............+0. — — 125 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias 

Ube cee tl so ashi winter wloiaviclc lece aletaicrettte ts Mtasonarete lone 0 0 0 volts 
Plate Dissipation ............ vs Velie a eneiatctevorieicuarelererene 1.5 2 2.5 watts 
Grid-NoiZminyit: ocic.58 cvie ea tale a:hover nyo le) saree e's eperous — -- 1.25 watts 
CHARACTERISTICS 
Blateg VOltagwer cei see isicik'< cicieie sain w otere ptlemeaiays’ shel ss 200 200 35 200 volts 
Grid-No.2  V.oltawe: cciec wis ceeeuwee san ey iaesresiecsis's — — 100 100 volts 
Grid-NowewVioltawe sc < oe cis ic eicke i csataue WS cleveletevers p abage ore oo — 0 —- volts 
Cathode-Bias Resistor < . 255102 Sgt Ek .kk sehen cs ie 470 270 — 82 ohms 
Amplification) Factor io 0200. skies ic< cece Holeierielee siete 40 69 — — 
Plate Resistance (Approx.) .........cceececcvees 7600 12500 — 170000 ohms 
Pransconductance’®. ....¢6 25268 25h see tah e sees os 5300 5500 — 19000 umhos 
Plate: Currents co oc 00 ois cs UR TS eee ae ee Vy Tee 7.1 40 16 mA 
Grid-No:2 Current? 0650.53 2 22392 0885285255 555388 — — 13 3 mA 
Grid-No.1 Voltage (Approx.) for plate current 

Of LOOM Are. ee os hk 86s ab oe CERI ai Maret —8 —5.5 — —5.5 volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation ..........ccececceee 0.5 0.5 0.1 megohm 
For cathode-bias operation ............eee0e. 1 1 0.25 megohm 
0 0 =~ volts 
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DUAL TRIODE— 

SHARP-CUTOFF PENTODE 14BRI1 
Duodecar type used in television receiver applications. 
The high-mu triode unit No. 1 is used for general- 
purpose use, the medium-mu triode unit No. 2 for 
syne separator service, and the pentode unit for video 
amplifier service. Outlines section, 8C; requires duo- 
decar 12-contact socket. Heater: volts (ac/dc), 14.2; 
amperes, 0.45; warm-up time, 11 seconds; maximum 
heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Triode Pentode 
Unit No.1 UnitNo.2 Unit 
EP LAU LEI Oe eee ie o eica sas joulo..oud 0 0.06.0,010,0 10.0.0 0.006.006 330 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ......... — — 330 volts 
PEPIN Oe tEVOI COTE oq. «. << 20.1006 <0.0.0,0 0000050 002010.0.6,0,0.0,00)8 — — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias 
ATIC uee cee pee t ett). Chisato ib eteletev ie so aunwe ose 0 0 0 volts 
IPIBLENDIBSIDALION)  c5.. 5c 50 oo so cis-eld alaia'e ce elegs oles ‘ 1.5 2 4 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts ...... — —- 1.1 watts 
For grid-No.2 voltages between 165 and 330 
AVIS MNT everett fee rary oleh oo) Sia ci eevee ere el etentpoudan — — See curve page 98 
CHARACTERISTICS 
te EW OLE AOS elon os oo 5)-5 <, opoieic. 0,0,0:0, 0,000,010, 4 18 0100 Greiale- 200 200 35 135 volts 
Cries Voltage ........foccce coe cote cee ees eee : — — 1385 135 volts 
GRAN O EVIOMACZE | 6) 5, o:5.ch 0.0.0: odotone:0 lt. «.thalethe «a orate store's —2 — 0 — volts 
Pe @AtnNOde=s1GS: RRESIStOLY:  cheiiss.ic oie’ 0.0 Byosicis.e.tie.s piso diee.s — 220 — 100 ohms 
PAIR IIRCRTIONIE ACCOM fae ice ic sleet s: choi 01a 6 0 46.0.6 sles 68 41 — oS 
Plate-Resistance (Approx.) .......ceceeeceeccece 12400 9400 — 45000 ohms 
PT rAMseONGUCLANCE 4 <,..0:f5ci hee ce sot e cleo Ons Tce eles 5500 4400 — 10400 umhos 
AMR EMOMUPTONNG Gohecajecs, a s:s:0hs. Cus.e oNm oicthye. os shelerte © ote say siete fe 9.2 34 17 mA 
EPIGENO le FOURUTENTE oi.0.0, 5:5 :.0.stacee ree 9 ee alone ole 06 8 we Sis _ —_ 13 4 mA 
Grid-No.1 Voltage (Approx.) for plate current 
of 100 pA eoceeerececeseeseeoe eee eeeeee e@eceerececeeese —5.5 —6.5 —— —6 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation eoeeveoeveeoeeeoeeee eee 0.5 0.5 1 megohm 
For cathode-bias operation .........scceeee 3 1 1 1 megohm 
Refer to chart at end of section. 14C5 
Refer to chart at end of section. 14C7 
Refer to chart at end of section. 14E6 
Refer to chart at end of section. 14E7 
Refer to chart at end of section. 14F7 
Refer to chart at end of section. 14F8 
TWIN DIODE— 14GT8 
HIGH-MU TRIODE 


Miniature type used as combined detector and af 
voltage amplifier in radio receivers. Outlines section, 


SKR 6B; requires miniature 9-contact socket. 
WRC EMEN TARE TA OY COC) octal Fie tate uel. Folge dh osha ei alettn! Kale véits) nal Ue ots atte land 14 volts 
Heater CULTER Gertie: : Ly. CRMC AOS creleseebde thats. DP pate sd occc seeks 0.15 ampere 
Heater-Cathode Voltage: 
ere ee UO era tn er ee RN ee ee re los le lew a dibs vb sieie else +200 max volts 


Ee A ALLE Hide Sn she Paes Dees Noletahie > elsaisidie se neice site's 100 max volts 
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Direct Interelectrode Capacitances: 
Triode Unit: 


GridtoPlate.......8>: oheeee se SRE ee ee FB nebo iar 1.8 
Gridsto.. Cathode, and. Heater oc jcc acre i ee hn ie meres 1.6 
Plate:to:Cathode*and! Heater *2-2he. .53.. 2230 APs eee eee ee 0.24 
Diode Units: 
Diode tNo:leblate to Triode Grids cee coon ate eee cares 0.09 max 
Diode No.2 Plate "toVTriode :Gridiac i hake oc P pores cited «Joe te ieee 0.07 max 
Either Diode Cathode to All Other Tube Electrodes ........... 6.5 
Diode Plate to Cathode and Heater (Each Unit) .............. 2.4 
Triode Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Plates, ViOltae epic ones asec Rake ior 1 athe ces ae eee oe Beano EE ke OL deen Cea 330 
Grid Voltage, -Positive-bias value. FV oss eee eee actos cicke seetele heen 0 
Plate: Dissipation oo ccs sooo ace oe ais eases Sisne ede ane eee ceo eleke ciotenerens 1.1 
CHARACTERISTICS, Instantaneous Value 
Plates Voltawerye he). URN So 5 ORR Ee oe evn RII Raa iatrcie atate en crete 250 
Grid” Voltawe Ree. Wie BRS Fine Mee cic ahs cre acaba due oaate eveuetono ie cet thenabete —3 
(Amplification: Bator 05d s, jilsc Meee mice sate lets ucive town Mele polo po Neaete ew ROIS 72 
Plate. Resistance’ (Approx:) ..... 2c... Eas Sena nae pee eee oe 72000 
"TYATISCONGUCtANCE ©. 5.5 6 OE cl rn ee GEC IE ee ei ehebere 1000 
Plate Current: oi5c6. Sef cecdd ews aes be eh Se De 0.7 
Diode Units (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate (Currents. 6653. ne oe tan cass ee a Pees ee emits sete oie 5 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 18 mA .................... 5 
” 
J 
or 
J 
a 
= 
= 
3 
2 
= 
WW 
& 
| 
a 
PLATE VOLTS 92CS-10835T 
14H7 Refer to chart at end of section. 
14J7 Refer to chart at end of section. 
14JG8 Refer to chart at end of section. 
14N7 Refer to chart at end of section. 
14Q7 Refer to chart at end of section. 
14R7 Refer to chart at end of section. 
15 Refer to chart at end of section. 
T5AF11 Refer to type 6AF11. 
T5BD11 Refer to type 6BD11. 
15CW5 Refer to chart at end of section. 


15CW5/PL84 Refer to type 6CW5/EL86. 


volts 
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HIGH-MU TRIODE— 

SHARP-CUTOFF PENTODE 19DQ8 
Miniature type used in color and black-and-white tele- 
vision receiver applications. The triode unit is used as 
a sync-separator, sync-amplifier, keyed-agc, or noise- 
suppressor tube. The pentode unit is used as a video- 
output tube. Outlines section, 6E; requires miniature 


SHX 9-contact socket. 
PICRTED EV OWNAGE (AC/AC) cca ccsccscvccessccesevesecévcecece Rievaieisveve 15 volts 
EPR TEL IOOLTONG! «sic vials) ¢ 2: b.0.0la-s. ores «OC ban bre bias omits seid Reb wle deh digle e ave 0.3 ampere 
Peak-Heater-Cathode -Voltaqge ss. ics cccccccvcccccsiccccecdcie se cee ae +200 max volts 
Class A, Amplifier 

MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
PIGLOCNUDDIY, .VOUBGE Coc cc cece ce see esecetat sense 550 550 volts 
Peak Plate Voltage, with maximum plate current of 

SPR TNEASO eS TR es Foss: ahonnemele biteile tafe te: ite fore oi 600 —- volts 
EPEELEIEEY CLER@OS se ec kc cca ac w Bho ce oc 0 SSE BS b Be Oey ales 250 250 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ............ — 550 volts 
REEIG=INGretVOILALE. oo. sc ce cee cede eéebeeeaebacaee — 250 volts 
MOGLUOUE OUITeNE. n,n a ceacocneccatiscdstectssaeesss 12 40 : mA 
PeIRtep ISSIMATION sa... ccc ccc sete see es Gee bessicsese 1 4 watts 
AeA Per PRETNIDG aires tie ore oicedicia sce sib co ole svew sie wigigueyniefate ‘ — 1.7 watts 

Triode 
CHARACTERISTICS Unit Pentode Unit 
PIATCMVOLAPE Dee ss. ce ee a siecle ect 200 170 200 200 volts 
Grid-No.2 Voltage .......cccecccecece — 170 200 220 volts 
_ Grid-No.1 Voltage .............cecees —1.'/ —2.1 —2.9 —3.4 volts 

Amplification Factor ............se08 65 — — a 
Mu-Factor, Grid-No.2 to Grid-No.1 .... — 36 36 36 
Plate Resistance (Approx.) .........-. — 0.1 0.13 0.15 megohm 
Transconductance ........s.eseeeeeee 4000 11000 10400 10000 pumhos 
ACAI GCULTON Gos csc 26. os sae bb oe ieee sae 3 18 18 18 mA 
Grid-No.2 Current ..........ccccceeees — 3 3 3 mA 
TYPICAL OPERATION OF PENTODE UNIT AS VIDEO OUTPUT TUBE 
Piste SIDDLY: VOILA >. oo. cihdaicta iat Si bate aiane we aale 170 200 220 volts 
DEPICRTELOtG RESISCOL ois ccs cee serccravevceens 3000 3000 3000 ohms 
GridsNo 2uwoltage |i ac cc hE. Meseiears dee Welevelarere & 170 200 220 volts 
RSTigs IOs VOIEAR@ Oro), od sieibiclels nbeievaile! SYeilesaleie sles ble 'clee « —2 —2.8 —3.3 volts 
TE YRNBCOTAUCLATICE © Ficisie's. cles + 's0'oca 0's is Ew eiw se 0.0 wiwle oes’ 10400 10000 9700 umhos 
IRGC M INCI Gils fcc Siolsis 0 6: sida feseue.ciele cise oisees ee 0 ee 18 18 18 mA 
CEE PING 2 OCUUTOCNG. o ciicicsceiscwics sess ccsnecacees 3.2 3.1 jel mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: Triode Unit Pentode Unit 

For fixed-bias operation .............ceeeeeeees 1 1 megohm 

For cathode-bias operation ...............ceeee- 3 2 megohms 


e With marimum duty factor of 0.18 and maximum pulse duration of 18 microseconds. 


Refer to type 6EW7. 15EW7 

Refer to type 6FM7. 15FM7 

Refer to type 6FY7. 15FY7 

Refer to chart at end of section. 15HB6 
Refer to chart at end of section. 15KY8 
Refer to type 6KY8A. 15KY8A 


Refer to type 6LE8. 15LE8 
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_- HIGH-MU TRIODE— 
16A8 POWER PENTODE 


Miniature type used in television receiver applications. 
The triode unit is used as a vertical oscillator or as an 
af amplifier, and the pentode unit is used as a vertical 
output tube or as an audio output tube. Outlines sec- 
tion, 6G; requires 9-contact socket. Heater: volts (ac/ 


dc), 16; amperes, 0.3; maximum heater-cathode volts, is vii) 
+200. 9EX 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Plate"Supply Voltazevs es is alco eters is he oaks © operons 550 550 volts 
Peak) PlatekV oltawes oc ol. «sc naies & cicre t cleetel a oisls) set : 600 2500 volts 
Plate iVoltawed Beryl. Soe HE ao cae w oe nhetiotenstels te loi - 250 250 volts 
Peak Inverse Plate Voltage ..........cceececeseees : — 500 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......... , — 550 volts 
GTIGEN OZR VOILA Rie aint crea ole ols Wie wie ieieio ce aiesomeus 5 — 250 volts 
CathodetCurrenthe® xc. a. «cls Rn a craiere ore) o ciwrslelene piorsne chews : 15 50 mA 
Plate Dissipation (Frame Output) ...............0. 4 — 5 watts 
Plate Dissipation (Audio Output) ............000. — 7 watts 
Grid-No.2 Input ............ POO oO a Coe OG — 1.8 watts 
Peak yGrid=No.2 input) .cecdoc css cers s's 4 cies erorsiasietes aa — 3.2 watts 
Triode 

CHARACTERISTICS Unit Pentode Unit 
Plate -Voltawe 252.00 Ree RerentOe ohsve, cen 100 100 170 200 200 volts 
Grid-No.2 Voltawet «2... Bate. oc ss clevene« — 100 170 200 200 volts 
Grid-No.1 Voltage® ..... Bei oe See: 0 —6 —11.5 —12.5 —16 volts 
Amplification Factor ...............- 710 — -— — 
Mu Factor, Grid No.2 to Grid No.l — 10 9.5 9.5 9.5 
Plate Resistance®® . . .....ele so cies sete ce — 15000 16000 20500 20000 ohms 
Mransconductance! 0. . ij. eis the «icns-c tach « 2500 6800 7500 6800 6400 pmhos 
PlatesCurrent S30R.5..02% aeons oe dees 3.5 26 41 35 35 mA 
Grid-No.2) Current: ...@ 0 ctat os cise stp s « — 5 8 6.5 q mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For fixed-bias operation ......... 1 1 megohm 

For cathode-bias operation ...... 3 2 megohms 
e With a maximum duty factor of 0.04 and maximum pulse duration of 0.8 milliseconds. 

16AQ3 Refer to chart at end of section. 
H 


16AQ3/ DIODE a Ow 
XY88 ic@) (8)ic 


Miniature type used as booster diodes in line-time- a 
base circuits of transformerless television receivers. 9CB 
Outlines section, 7D; requires miniature 9-contact socket. Heater: volts 
(ac/dc), 16.4; amperes, 0.6; maximum heater-cathode volts, 6600 peak. 
MAXIMUM RATINGS (Design-Center Values) 


Supply Voltage: at zero current, = 205. aso. si eee ee en ee eee 550 volts 
Supply Volta 20 555-9 ees ce osu cane © PR cei eke ane te ee cai oa te oe 250 volts 
Peak=>Platec Current occ cio ot ee he ee rere Tore 550 mA 
Average Plate ‘Current 2..)0 005 0035 A Oe OTS Ee 220 mA 
Plate :Dissipation 2) sed eee ee eae ee ee 5 watts 
Peak Negative-Pulse Plate Voltage* .................. cc eee eee eee 6000# volts 


* Under no conditions should an absolute maximum value of 7500 volts be exceeded. 
# The pulse duration must not exceed 22 per cent of a cycle, or a maximum of 18 microseconds. 


16GK6 Refer to type 6GK6. 
16GY5 Refer to type 6GY5. 
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16KA6 
BEAM POWER TUBE x 


KA6 
Duodecar type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 16A; requires 
duodecar 12-contact socket. A separate connection is 
provided for grid No.3 to minimize “snivets.” Type 
21KA6 is identical with type 16KA6 except for heater 
ratings. 


16KA6 21K A6 

ICR TCrUMVGILAGE! (6 oc com ella Re « de span le vas Als 15.8 21 volts 
CAL Crat Our Yeni t Meat kc sic ss clocsicuere oct oe WS ee eee ba 0.6 0.45 ampere 
TACALETMEWIATIN-UD) LiMG 2. oo eee cece ee ee 11 ial seconds 
Heater-Cathode Voltage: 

anmMR MEMES SCE IM i ea GMs cl cs 2 aise ic wuisw be « ove +200 max +200 max volts 

PAVCTARSCHRVEIUG. 2AM oc 00s WEEE when 6 soni lg ieee cha 100 max 100 max volts 

Class A, Amplifier 

CHARACTERISTICS 
BATES. AYfoy eg = a rr 5000 60 60 130 volts 
Grid-No.3 (Suppressor-Grid) 

EVOLERS Garett nee. sens avd on iors Bulbs « 0 0 25 0 volts 
Grid-No.2 (Screen-Grid) Voltage .. 130 130 130 130 volts 
Grid-No.1 (Control-Grid) Voltage . — 0 0 —20 volts 
Plate Resistance (Approx.) ...... —- oe — 11000 ohms 
Transconductance ................ — — — 9100 umhos 
Plater Current) <2: nce Pe b elaes _ 410* 410* 50 mA 

= Grid-No:3 Current ...22%ileecK.. — —_ 2 — mA 
Grid-No.2 Current, ............... — 24* 23* 1.75 mA 
Grid-No.1 Voltage (Approx.) for 

plate current of 1 mA ....... —66 — — —33 volts 

Triode Amplification Factor ...... -— — 4.7 


* This value may be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) 


Pee ee re aev OLLAGE wo. ss. ceo tb vieeet ect n ele a eee 770 volts 
Peak] Positive-Pulse Plate Voltage# i.) .......2.00.¢3 05. 006...... 6500 volts 
Peak Negative-Pulse -Plate. Voltage... : oc. ccc ccc cece ceesoc ence ale 1500 volts 
Grid-No.3 Voltage, Positive-bias value .................cccueeees 70 volts 
St MOocmEVOITAS ee. yet. colle cee Alle Rc POPPE, eek. 220 volts 
Grid-No.1 Voltage, Negative-bias value ............. 0... ccc eeeeee 55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ........... 0... cc cece eeeee 3830 volts 
erm mre at nade Ourrent fon sk oils lalecle Sec ARs... dL olunemmogdh he oe 230 mA 
cum A tROGCEOUTPEN Gc. is 5. cscs, Uk cele wiomie aescnissie been cok Behe 800 mA 
LEAFED 1D NISSER Sa toe al et SR Sag te a NA cg nl 18 watts 
GHIG=NOscme LYN DILL Mee init tye ee. ote bs ce AS asses b loienew awa Cue 3.5 watts 
Bulb Temperature (At hottest point) ................ ccc c cece eee 220 °C 
MAXIMUM CIRCUIT VALUE 

Ds A POG RES ISTO NCE cod. ies in stesved ors a Redd vie kaw one ccscecee ns 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


17AB10 
17AB10/ 


PENTODE— 
BEAM POWER TUBE 17AX10 


Duodecar type used as a combined limiter, discriminator, 
and audio power-output tube in FM radio and television 
receivers. Outlines section, 8C; requires duodecar 12- 
contact socket. 
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Heater, Volta. (ac/dt): o..56. bea Seti aes oh ah a oul Gat apyene a 'e\0-/ 0130 16.8 
Heatert Gurments.@. 2... 6s. cs chinese cere Ce eters 5 = Spe 0.45 
HeatéersawWiarmeaune Time (oli s6'2 othe ca eee Petes n id ole tome « sieve) aie 11 
Heater-Cathode Voltage: 
Péeaktivalive ess a et Pe ese cana atoms neste inet eet aie erene te +200 max 
Averacesivalues hate Seek ere Ra Re Lee ene een 100 max 


Direct Interelectrode Capacitances: 
Pentode Unit: 


GridwNoik 2to:iGrid& No. 356515 £6 See BS tele Tee. 0.01 
Grid No.1..to»,All Other. Electrodes. 56 oi. fn sincese oudyonn be a Fotis mee 4,4 
Grid’ No.3’'to All Other Blectrodes .*. 20.00... 63. .u ee cee we Ave 
Beam Power Unit: 
Grid’ Novis jto!: Plate (ee aie che sero retenoeloicinit cs rere cheptieiet: ekegeie Ree areatage 0.22 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 12 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 7.5 
Pentode Unit as Class A, Amplifier 
CHARACTERISTICS 
PlatavV oltaee pica esa sapere ohn oe ke 135 135 135 
Grid-No.3 (Suppressor-Grid) Voltage ........... 4 4 
Grid-No.2 (Screen-Grid) Supply Voltage ....... — 280 280 
Grid® Nor? Wiaioltawe <) iG Sea ss scescccsscuysueucbovens 15 — 
Grid-No.1 (Control-Grid) Voltage .............. 0 0 
Grid-Noi2a Resistor titi eas Si a breaks — 33 33 
Transconductance, Grid-No.1 to Plate .......... — —_— 
Transconductance, Grid-No.3 to Plate .......... — — 
Plates Current ogee «nc crccce aio ain acueahiaw ae aeasy ero edi — 5 
G@rid=No.2 ‘Current: 6.) och tence ines « cieatanba tee 4.5 — 
Grid-No.1 Voltage (Approx.) for plate current 
GOLF LM BA Wee RU pe Mocca Cay ew ate ahha ot atte — — —4 
Grid-No.3 Voltage (Approx.) for plate current 
OF SO. aa ee acs patios poe rcs armen — — —4 
Beam Power Unit as Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate: Voltace iets oo 5 tease HS ins Stine tee ebevens erage ie erarrs che eae 165 
GridENo27> Voltswet (eo ea Aa he Ree tc rere enorme aa CVA ape neces see eee 150 
Plate “Dissipation: 1.1460 oh Oh Sau Aee ties Sales wee nas cagiarntelousie fedora ecotetesiere 6.5 
Grid=No:27*Ilnputlcd fF ees, BE, SO, eee 1.8 
Cathode Current! | eciviaeen 6 oleic ionic cares et I, SR AY iaiewe 65 
CHARACTERISTICS 
Plate’ Voltawe re eee re ee eee ete ete see Cie Ne astet aad seere nish ats 145 
Grid-No.2) Voltage -...0. quebeeen rie Be ee ots eee 110 
Grid-Nozl: Voltage «iii fai ohn Sled 4d ake ne ecard Bes amare mien rs aaa sey —6 
Peak “AKky Grid-No.1 Voltawe 2c ici oihecike his, ca one id 2 olehes tree ee, ate 6 
Plate. Resistances CA pproxs) thee cae eet er iess overhe thetnee e eaewer 30000 
TraAnSCONGUCTANCE «cls o se ee nN See ceba aaa osha) deer cuateilelac, te ere tos renee 8600 
Vero-Signal PlatesCurrent:* oss nro ae ees ie cre rene 36 
Maximum-Sional Plate: ‘Current 0002 22 e2 cise ce se eacee es a eee ee 40 
Zero-Signal Grid2No:2 Current: o6iirs2 sigs ted 1 ass tas eae se <semming 3 
Maximum-Signal Grid-No.2 Current ............ 0... cece eee eee ee 9 
TLoad wesistancer./ 2): a SUP e ee cane Sek a eer etre reieme 3000 
Total Harmonic Distortion (Approx.) ..:.........-...0.seseec sees 10 
Maximum-Signal” Power Output 2:2 22 59s iach e. ccc ie teeecteaeet 2.4 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For’ fixed-bias' ‘operation, ..o.csiesugs se fos eisie Beato asta eet < deepe oy emategs 0.25 
For »cathode-bias;« operation «4.5 6 c:e8)5 6 i ele ee «So. ce aida ee 0.5 
Pentode Unit as Limiter and Discriminator 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate. Supply *Voltawe Pee Ba ta as cath rete seeare. wi cacao aetna trate SRG Laeeer ee 330 
Grid-No.2\(Supplys V Olta ee ores esse tonens suelo secant. nian loin enaacs eee Sree eoraie ES 330 
Grid-No.1 Voltage, Peak positive value ............... 0.00 cee eee 60 
Averaget ©athodet Current oo. ek oul sa ieinisly oldlono cclacd'e meno tone stone etatennenats 13 
17AX3 Refer to type 6AX3. 
17AX4GT Refer to chart at end of section. 
17AX4GTA Refer to type 6AX4GTB. 


17AX10 _ Refer to type 17AB10. 


volts 
ampere 
seconds 


per cent 
watts 


megohm 
megohm 


volts 
volts 
volts 

mA 
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Refer to chart at end of section. 17AY3 
Refer to type 6AY3B. I7AY3A 
Refer to type 6BE3. 17BE3 
Refer to type 6BES. 17BE3/17BZ3 
Refer to type 6BF11. 17BF11 

Refer to chart at end of section. 17BH3 
Refer to type 6BH3A. 17BH3A 

Refer to type 6BQ6GTB/6CU6. 17BQ6GTB 


HALF-WAVE 
VACUUM RECTIFIER 17BR3 


Miniature type used as damper tube in _ horizontal- 
deflection circuits of television receivers. Outlines sec- 
tion, 7D; requires miniature 9-contact socket. Heater: 
volts (ac/dc), 16.8; amperes, 0.45; warm-up time (av- 
erage), 11 seconds. 


Damper Service 
For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Values) 


Reakeinversemiiate: Voltage’ onc cocci nie cinve os hacnByts cudtonlW alens operons cette 5500 
ELC OSCE SIS LOM TIT ON GE. oor hiaaie pices. GST A ches Pea eee he nals 1200 
Averagemtiater Current ... 220s > fee) Oe ees... ee. 200 
IPIATETDISSIDALION. cc cee ls es ox Pte re Lys EN See AT LN BS One ae 6.5 
Heater-Cathode Voltage: 
LCR RMU GNU CMMRET Ce oreis ics Gish ere suse aie d p Geant eal are alates a +300 —5500 
LSGERDCES UDI BR iss ce an ee eer +100 —900 
Bulb Deripératiire CAtshottesti point) na.cnc seeing nels ctr kartaet ike ees, fs 180 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 250 mA ................ 19 


volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


Refer to chart at end of section. 17BS3 
Refer to type 6BS3A. 17BS3A 
Refer to chart at end of section. 17BZ3 
Refer to chart at end of section. 17¢5 
Refer to type 6C9. 17C9 
Refer to type 6CK3. 17CK3 
Refer to chart at end of section. 17CL3 
Refer to type 6CTS. 17CT3 
Refer to type 6CU5. 17CU5 
Refer to type 6CU5. 17CU5/17C5 
Refer to type 6DA4. 17D4 
Refer to type 6DE4. 17DE4 


Refer to chart at end of section. 17DM4 
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17DM4A Refer to type 6DM4A. 
17DQ6A Refer to chart at end of section. 
17EW8 Refer to chart at end of section. 


17EW8/ 
HCC85 


Miniature type used in rf-amplifier and oscillator- 


mixer circuits in FM and AM radio receivers. Outlines 
section, 6B; requires miniature 9-contact socket. 


Heater ‘Voltave: (0 5 oench Siete ee ee te Es SP ete es sisleie lene 
HeateneG@urren tind.) carer eas etic Le Rte hs Sus. aioe ssl latatlelte holass bu fete. Tomebehreh ev olay atieks 
Peak Heater-Cathode Voltage 
Direct Interelectrode Capacitances : 
Plate to Grid (Each Unit) 
Plate to Cathode (Each Unit) 
Plate to Cathode, Heater, and Internal Shield (Each Unit) .... 
Grid to Cathode, Heater, and Internal Shield (Each Unit) 
Plate of Unit No.1 to Plate of Unit No.2 
Grid of Unit No.1 to Grid of Unit No.2 ..............00 eee eee 
Plate of Unit No.1 to Grid of Unit No.2 
Plate of Unit No.2 to Grid of Unit No.1 
Plate of Unit No.1 to Cathode of Unit No.2 .................. 
Plate of Unit No.2 to Cathode of Unit No.1 
Grid of Unit No.1 to Triode of Unit No.2 
Grid of Unit No.2 to Triode of Unit No.l ...................- 


Class A. Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 
Plate Voltage 
Grid-Voltage, Negative-bias Value 


Cathode Current 
Plate Dissipation 


CHARACTERISTICS 


HIGH-MU TWIN TRIODE 


bb la-wiatin © Sy ble «| je, a e) ble #0, 0@ oh aye! @ e)fe len mum ele) © lel elege 


pits ceed th. oe: eile) ele deel a ee jee! 6 6 6) a) ae lelte se ee) Se 16:8) 


Bal ale © 0) @ 0 6 6 © #6 gies 6 eo * B16 


a) ays oleh ’s ‘altave te fe) sje stale afie 


BPS Ble. aire) etter oihd (S.A mr ate) ha or cet ra) (el a!) Seni i cey, wim Me te we wh fe: tay Mm We OF OG) CLO a. era Ie, ew) Or el 
ee er 
lee oro tee able al Fal By toa aw fe Saale Mite eS e/a ww, 0) erpe) me LOR 6 0,076 1s Meee Ceee! 


Vie bk ee) viel Sle m6 ab € bb, 6 6) 6 sree, lee 680 /e oe) WS) se) GO waetin. a me ee Ce oe ie! ee 


Plater VOlta@e ee: wince. gence lor eon e emote erate iets 100 170 
GridiVioltares onc 385 sclcthe cit Ne Leeme erie «i —1.1* —1.5 
Amplification Factor pac a. ou suecice + eaters 50 50 
Transconductance [on - scs usc sce ee eee eee eee) eisiee 4600 6200 
PlatetCurrente# yon ces Biv hee ca eo hoo er tenia a 4.5 10 


MAXIMUM CIRCUIT VALUE 
Grid=Cireuits Resistance siicietng <n coin cone tate te ae VS bol ako esto aud eas 


* Should not be used if grid current is not permissible. 


17.5 
0.15 
+90 max 


0.04 max 
0.003 max 
0.008 max 
0.008 max 
0.008 max 
0.008 max 
0.003 max 
0.003 max 


17GE5 Refer to type 6GE5. 
17GJ5 Refer to chart at end of section. 
17GJ5A Refer to type 6GJ5A. 
17GT5 Refer to chart at end of section. 
17GT5A Refer to type 6GT5A. 
17GV5 Refer to type 6GV5. 
17GW6/ 17DQ6B Refer to chart at end of section. 
17H3 Refer to chart at end of section. 
17JB6 Refer to chart at end of section. 
17JB6A Refer to type 6JB6A. 


megohm 
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Refer to chart at end of section. 17JG6 
Refer to type 6JG6A. 17JG6A 
Refer to chart at end of section. 17JM6 
Refer to type 6JM6A. 17JM6A 
Refer to type 6JN6. 17JN6 
Refer to type 6JQ6. 17JQ6 

Refer to type 6JR6. 17JR6 

Refer to chart at end of section. 17JT6 
Refer to type 6JT6A. 17JT6A 
Refer to type 6JZ8. 17JZ8 
Refer to type 6K V6. 17KV6 

Refer to chart at end of section. 17LD8 
Refer to chart at end of section. 17X10 

Refer to chart at end of section. 18A5 
Refer to chart at end of section. 18FW6 


REMOTE-CUTOFF PENTODE 


miniature 7-contact socket. 


18FW6A 


Miniature type used as rf- and if-amplifier tube in 
ac/de radio receivers. Outlines section, 5C; requires 


A ne Ms ake ie feet eee aon Ye ar 18 volts 
Se PRES) on Pee i ee kek 0.1 ampere 
= Heaters Warm-up Time (Average): & 27.5206 $e 2 jmcciieliswim secu... 20 seconds 
Pemeremermncetnde Voltage... ....... sos ckckekccn chance vu... +100 max volts 
Direct Interelectrode Capacitances: 
Ce Sate. Sn Me Ryle ees, SCM meyitld 0.0035 max 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ....... 5.5 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........... 5 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 
pee eee ne. i ee ek oa As E& ATRL Pier Ty 150 volts 
Grid-No.2 (Screen-Grid) Supply Voltage .......................... 150 volts 


See curve page 98 
0 


volts 


ir rene Jrere Lan A ty Gtr see wo AE 2.5 watts 
Grid-No.2 Itfput: 
For grid-No.2 voltages up to 75 volts ..............ccecececes 0.6 watt 


CHARACTERISTICS 


See curve page 98 


BR aa 100 volts 
ema et re ail copy bn Setwy le EL aN ere re le tye Connected to cathode at socket 
eee ee OMAP E 8 ot beeen hk ta ed Loe beet al 100 volts 
Coad Pe SS oe a ee ce ee eee ee ree 68 ohms 
einen eetatic’g (ADHTOX:) 2! fui) ee res 2 Pl whl eltdemivei@y...... 0.25 megohm 
eC ee hg) Maney) ae Pee ei 4400 umhos 
Re Ce iA ie Se dhs oe ee we, OR, OTE4) WL Date Phd 11 m 

RMR a ce eo re ee re le 4.4 mA 
Grid-No.1 Voltage (Approx.) for transconductance of 25 ymhos —20 volts 
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18FX6 Refer to chart at end of section. 


18FX6A so pentacrip CONVERTER 


Miniature type used for converter applications in 
ac/de radio receivers. Outlines section, 5C; requires 
miniature 7-contact socket. Heater: volts (ac/dc), 18; 
amperes, 0.1; warm-up time (average), 20 seconds; 
maximum heater-cathode volts, +100 peak. 


Converter 

MAXIMUM RATINGS (Design-Maximum Values) 

Plates Voltawees. 150 (ore CR yore, Ue Ca oles = PhiceotebaicnetoNona sells het otoiclabeds 
Grids-No.2-and-No.4 (Screen-Grid) Supply Voltage ..............-.- 
Grids-No.2-and-No.4 Voltage... 2.25.0... ccs cece n et ee eer ces socee 
Grids-No-2-and-No.4 Input) 7.0% .45.. 202 o-oo ete eel eke hie tee 
Plates Dissipa trom weer reheat ata ae ai tet falfonsed oe Peltel ot/oilsl av ayiencitolrelts =e 
TPYICAL OPERATION (Separate Excitation)* 

Plate. V0) tape ett in. Cee Beira tee cos oes eas mee 2s vod spisiiotes Soy oueives o nev eceue aha erst sues 
Grids-No.2-and-No.4 (Screen-Grid) Voltage ..............--+++-ee- 
Grid-No.3 (Control-Grid) Voltage .............. cece cece reece eeeee 
Grid-No.1 (Oscillator-Grid) Resistor .............:-2s esse eer eeees 


Plate. Resistance (Approx.)) oc 02.2 2o4 see ee cher: wees foie nee ere 
Conversion Transconductance ............ ccc ee eee tee eee eee eens 
Plater Currented. Shack. Aas Soca. See he Se ieee «ieee eek ie - ee ered 
Grids=No:.2-and-No: 4 Currentwys 0. ee ee rel alle alice elie ise arate ole 
Grid=Nosl Current Mee Seyret ad eet wee) noted 
Totali Cathodes Current. sex. cian tote eto ee oes aeuer eae 
Grid-No.3 Voltage (Approx.) for conversion transconductance of 
107 mbes (ta/4. Mind. Gee rigaes- ak. Tire eA «2s eit lee gee eee 


—21 


volts 


NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected _ to plate 
(not oscillating) is approximately 7000 ~umhos under the following conditions: grids No.1 and 
No.3 at 0 volts: grids No.2 and No.4 and plate at 100 volts. Under the same conditions, the 


plate current is 24 uA, and the amplification factor is 22. 


* The characteristics shown with separate excitation correspond very closely with those ob- 


tained in a self-excited oscillator circuit operating with zero bias. 


18FY6 Refer to chart at end of section. 
TWIN DIODE— 
18FY6A HIGH-MU TRIODE 


Miniature type used as combined detector, amplifier, 
and ave tube in compact ac/dc radio receivers. Out- 
lines section, 5C; requires miniature 7-contact socket. 
Heater: volts (ac/dc), 18; amperes, 0.1; warm-up time 
(average), 20 seconds; maximum heater-cathode volts, 
+100 peak. 


Triode Unit as Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 

Plate’ Voltawe: cn. Siiccicractaiiee ce ete sie AD ousashucse “aaiclent easy Soh waueasy 6 aucucge ele 
Grid Voltage, Positive-bias value ............... 2. cece cece eee eeee 
Plate) Dissipation) re on oe oie eel ate es nie 6 oie Be) ols) ore cre telNieliele le ol lens asiatee 
CHARACTERISTICS 

PlatewVolt@ wees occ aces sieseuoiw dian re ioc cne ec AROS s BPM sua RUE ash, coat area ah 
Grid eViolta ges dir gre ako hicsaio Ae as oe Pe eee eign ele ic eee sabe ae ee deuetemecs 
Amplification’ “Factor go. co 5 daisies le Gn See ee uted See ete. a eras. lana oe oe 
Plate Resistance’ (Approx. rye ss.c so cis ces ere olel si ovotails Wisiisiiens ial cise aber a apee 
TransconductancCes po cc.s <ccusie coco 0166s ate eberabee Boas, spore te otek oe eta aod 
Plate “Current te) ye oe ster a roe eked Oe eel reileied aioli makes ear al ae rates oer araenerens 


Diode Units (Each Unit) 


MAXIMUM RATINGS (Design-Maximum Values) 
Blate Current? id 26 occu ce Selkwacnw cet hea Re Oe aes eae ace ee eae 


volts 
volts 
watt 


volts 
volt 


ohms 


umhos 
mA 


mA 
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Refer to type 6GB5/ EL500. 18GB5 


oy? 
Mer SHARP-CUTOFF PENTODE I8GD6A 
é 


1S Miniature type used in the if, rf, and converter stages 
Gq of ac/dc AM radio receivers. Outlines section, 5C; 
7BK requires miniature 7-contact socket. 
PUM MMME TER C/ AC). oo 5 oi. ca ak cole aca efale uio's ine ‘vlelelelc'o's'e'v's Blt e se 18 volts 
Memmre Meeteeem meter. Gylslet TE oo oo socsce ance ecaceten bv no os COBB IMLE 0.1 ampere 
Heater Warm-up Time (Average) .......cccccccccccccccccccacccce 20 seconds 
Peak Heater-Cathode Voltage ........... 0... c ccc ccc ccc ucccceuccce +100 max volts 
Direct Interelectrode Capacitances :° 
Soe ee ES EE a te 0.0035 pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield .......... Lin eh at Beit eis 8: ARS ON SA, RR SEAR. 6 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3 and Internal 
SREP a Oh eee ye. i Lie tei ie eto feds get al 5 pF 


* Values are same without external shield, or with external shield connected to cathode. 


Class A, Amplifier 


CHARACTERISTICS 

PPT vOnebeY, 0... oe SPP Ree Tee eee 100 volts 
_Grid No.3 (Suppressor Grid) ................0c0ccc00000... Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage .............. ccc cece cccceeeee 100 volts 
Petmore- pee tscesiator . Jiu) teens)... , oY TORS 150 ohms 
tanee Peeitance (Anprox.) (0G. s 2. ws cabeacblbs vies adlenwee, megohm 
De EMEGEEN. Ws trend . S2ark Sas ke mms Lau doh eee 4300 umhos 
MEME NR UE NRT ore on ae ws ave rgcccvlatele lehironsesks stand co dntottnen ccney 5 m 
Geerecrmeerrent ....... Ye OU A PRs Aa ge kee wean ily. 2 mA 
Grid-No.1 Voltage (Approx.) for plate current of 10 wA .......... —4.7 volts 


RF Amplifier and Converter 
MAXIMUM RATINGS (Design-Maximum Values) 


EMM Nik. Wise coe els Owe one Bis Wnle Monee ue wn 150 volts 
rrr 7 uppiyewoltage |. hi). 6 i odie Wins len A eK wc oe wun 150 volts 
IRE MO Me OE et kwh RR Lubin irs orveninimikiann See curve page 98 
eee ISS ED ATOM Moos ck Moe) ose, «bac we Gprouh Wie ieee Gree o etoletele ee the 2.5 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 75 volts ...............cccceceee. 0.6 watt 
For grid-No.2 voltages between 75 and 150 volts .............. See curve page 98 
Refer to chart at end of section. 19 
Refer to chart at end of section. 19AU4 
Refer to chart at end of section. 19AU4GTA 
: ‘ 19BG6G 
Refer to chart at end of section. 19BG6GA 
Refer to type 6CG3. 19CG3 
Refer to type 6CL8A. 19CL8A 
Refer to type 6EA8. 19EA8 
Refer to type 6EZ8. 19EZ8 
Refer to type 6GQ7. 19GQ7 
Refer to type 6HR6. 19HR6 


Refer to chart at end of section. 19HS6 
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HIGH-MU TRIODE— 
I9QHV8 —s suarp-cUTOFF PENTODE 


Miniature type used as if-amplifier and af voltage- 
amplifier tube in radio receivers. Outlines section, 6B; 
requires miniature 9-contact socket. 

Heater’ Voltawes (ac/ de)! rise site ys + ctu Sudisna onset oh steq open Pate ie apeke 20 we: SicKons 


Hester. Carrent. 2 f0 ashe... cele cos ot hte as cote Stone: hehe « ehh oh eens oom 
Heater-Cathode Voltage: 


Peak rvalizes Pier cpa Bere eh iin SR ahs Ee iaieae © ol's so eo ste Cores 200 max volts 
AVGTAZE ‘VEINE Hiiioceisleccchcin beni bees eae Selle His Gacy oun eae hacker : 100 max volts 
Direct Interelectrode Capacitances : Unshielded Shielded 
Pentode Unit: 
Grid NOSIBtOT PR ISTO no. comic ecminewshisek cktacloaoaea ey neanctale 0.016 0.007 pF 
Grid No.1 to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield ............... 5.5 5.5 pF 
Plate to Cathode, Heater, Grid No.2, 
Grid No.3, and Internal Shield .............. 2.4 3.4 pF 
Heater’ to Cathode. >. | daaacaat tems eae - cee 2.8 2.8 pF 
Triode Unit: 
GridBtosP la temps. ae eee ROE ep one Ratans 0.9 0.9 pF 
Grid to Cathode, Cathode of Pentode Unit, 
Heater, Grid No.3, and Internal Shield ...... 1.7 1.9 pF 
Plate to Cathode, Cathode of Pentode Unit, 
Heater, Grid No.3, and Internal Shield ...... ees 2.6 pF 
Heater ttorCathodevtea were >. och a nine nein sacar: 2.8 2.8 pF 
Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Platem VOltare oe ee ces eee enews 330 330 volts 
Grid-No.2 (Secreen-Grid) Supply Voltage ............ — 330 volts 
Grid-No:2™ Voltages oo eo ee ieee — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
Plate:.Dissipation pwc pera h elo ae es 0.55 3 watts 
Grid-No.2 Input: 
For grid-No.2 voltages up to 165 volts .......... —_ 0.55 watt 
For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS 
Plate: Voltawe apie. efor eG roe ee eee ee 100 125 volts 
Grid-No.2xeVioltage so. 6s 6 Be ea ee oe aon — 125 volts 
GridsNo: 1 RVoltawe? 02 is cic wile Meee ee —1 —l volt 
AmplificationsRactor (1.54006 tee ee 70 — 
Plate Resistance (Approx.) ............ 00 ec ccee ees 54000 200000 ohms 
TYANSCONGUCEANEE 6 ooo oe neces ceeo oe osece wese-us, ESPs Pais eek 1300 6500 “mhos 
Plater Current > 4.050255. aoe ks RE. ee 0.8 12 mA 
Grid=Not2Gurrents . 5 oc sn ce eh ee eee — 4 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
BO sels An sche ee esc Af clra rien tate Pee TE Re —1.5 — volts 
Grid-No.1 Voltage (Approx.) for plate current of 
Or AS Rae ose fea i eo ee _ —g volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation ...................ce006 0.5 0.25 megohm 
For cathode-bias operation .................c00. 1 1 megohm 
19J6 Refer to chart at end of section. 
19JN8 Refer to type 6JN8. 


MEDIUM-MU TRIODE— 
19KG8 ss suarp-cuTOFF PENTODE 


Miniature type used as combined oscillator and mixer. 
Outlines section, 6B; requires miniature 9-contact 
socket. Heater: volts (ac/dc), 18.9; amperes, 0.15; 
maximum  heater-cathode volts, +200 peak, 100 
average. 
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Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
oy Sa 300 300 volts 
Grid No.2 (Screen-Grid) Supply Voltage .......... — 3800 volts 
Gaseeero.2r Voltage ... ft ee el oe eee vwencn — See curve page 98 
Grid No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
StI LIGNE he. koe cece eccs ss CoE oc ee 2.5 2.5 watts 
Grid No.2 Input: 

For grid-No.2 voltages up to 150 volts ........ — 0.55 watt 

For grid-No.2 voltages between 150 and 300 volts — See curve page 98 
CHARACTERISTICS 
Ee SATS aR UR aes LEO SR 125 125 volts 
RTECS TNOUCR IO ook. og once iu asin oy sidiw noi ere.s eum lelece oa — 125 volts 
PeeerweremyGiinge of. eo rt oe OD, Se —l —l volts 
meteencipm actor...) so cna sc ne wes een ae 46 _ 
Plate Resistance (Approx.) ..............ccececees 5400 200000 ohms 
PS CUE a rr 8500 7500 umhos 
Perna MCEEROOUE ea = os. ss us se tow ob 0 shoe hr be ne 13.5 12 mA 
Ree EOMOCERMER UEP ONG is cnet e ce ee kom _ 4 mA 
Grid-No.1 Voltage (Approx.) for plate current 

POM ee ola, ee oc cw Sheehan le ceem —8 —8s volts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-bias operation .................ccee PAV Gee megohms 
For cathode-bias operation .................005 2.2 py? megohms 
MEDIUM-MU TRIODE— 19Q9 
SEMIREMOTE-CUTOFF PENTODE 


Miniature type used as FM rf amplifier and autodyne 
mixer. Outlines section, 6B, except center pin is added 
oe a to base; requires miniature 10-contact socket. Heater: 

Kp volts, 18.9; amperes, 0.15; warm-up time, 17 seconds; 
maximum heater-cathode voltage, +200 peak, 100 av- 


G 


10H erage. 
Class A; Amplifier 
y : Triode Pentode 
MAXIMUM RATINGS (Design-Maximum Values) Section Section 
oe ON MOO ea Oh) he i ome bape ly ek og 330 330 volts 
Grid-No.2 (Screen-Grid) Supply Voltage ........... — 330 volts 
GrideNO-cHOV OMLARER. ce oa te ee Pore, Rae — See curve page 98 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
BM RAL EIOE ooo speech nd Bre oe vy Decca, Oso Nee bE Re 2.5 3 watts 
Pde MG eS, eo ds fea oa oe co. — 0.55 watt 
CHARACTERISTICS 
PORN EAD Oia oe ikon. a. Rzahe Poe » CER chine ape as 125 100 125 volts 
rie ieee OLER GE |e ns Ben hy, «Stings» tay oto cs ee oP —_ 70 125 volts 
Grid=NOpemVOMAGe —. 6. so Ticino Mh oe ae eb res —l —1 volt 
AMDIMICatiONe PE ACtOr, |... ss. :husihe sa <0 hae ow aR ee 40 — — 
We te COE ee iiss og oc owls 0's asosne doe ae ectseen 5000 — 200000 ohms 
PENA SCONGUCLANCOD ayes co ira Pel ies cu eee eee 8000 7000 6500 umhos. 
pean RES ee hs. 5p te oe Chae sats asses ekg wad se 14 — 12 mA 
Reem TOP EPTG oe ws ole fale sec wns beens ones — — 4 mA 
Grid-No.1 (Approx.) for plate current of 20 wA .... oe) —- —9 volts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
ROPE uXed-bias, Operation 2... 0.0.6.6 e cee tee 0.5 0.25 megohm 
For cathode-bias operation .................... 1 1 megohm 
Refer to chart at end of section. 19T8 
Refer to type 6X8A. 19X8 
Refer to chart at end of section. 20 


Refer to chart at end of section. 20EQ7 
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920EZ7 HIGH-MU TWIN TRIODE 


Miniature type used in high-gain, resistance-coupled, 
low-level audio amplifiers such as preamplifiers for 
stereo phonographs. Outlines section, 6B; requires 
miniature 9-contact socket. For typical operation as 
resistance-coupled amplifier, refer to Resistance-Coupled 
Amplifier section. 


Fleater’ Voltage ae/ dey ic. osdes creates cate tale ae ce a eee 
Flea ter Current mtdcecsccan i oiese eo ore er ee ee re 0.1 ampere 
Heater',Warm-up lime, (Average)ik: 5 see ale eee ae 20 seconds 
Heater-Cathode Voltage: 
Peak  Valuiey see wie ache ldederentuntons hee oh caterer one ntcRerete Me Reet PrN Aire ea nen ena a +200 max volts 
AVOTATe: “Vales re ee ais Sh Saal OH en tS ee 100 max volts 
Direct Interelectrode Capacitances: Unit No.1 Unit No.2 
Grid \to Pls te ick, Hanh ete ce eee ret, 1.5 1.5 pF 
Grid to Cathode and Heater .................... 1.6 1.6 pF 
Plate to Cathode and Heater ................... 0.2 0.3 pF 


Class A, Amplifier (Each Unit) 
MAXIMUM RATINGS (Design-Maximum Values) 


Plater Volta reseed fo i ek ae eT ATOR Oa OR ci ea 330 volts 
Grid Voltage: 
Negative=bias! values). 5 et Ore: Neg na alters es 55 volts 
Positive-biastivalue CAs. Pa ae eos cee 0 volts 
Plate: Dissipation: -Piink Bae, Fay er See wkdslaielle cb aaa 132 watts 
CHARACTERISTICS 
Plate RV OHage eos... dagcops apysia ons wow | MOS Ak 100 250 volts 
Grid” Voltage = 2.304). ceS SSS MA oe ee Ae —l —2 volts 
Amplification: Factor: (oy. cote co Ge es cis 100 100 
Plate Resistance (Approx.) ...............cecceeeee 80000 62500 ohms 
Transconductancéiacisaa.. eho. EES oeolehas oe 1250 1600 umhos 
PlatemCuryrent tates. coo eee ce Soe oo eke een ate 0.5 1.2 mA 


PLATE MILLIAMPERES 


) 100 200 300 400 
PLATE VOLTS 92CS—10804T 
21EX6 Refer to chart at end of section. 
21GY5 Refer to type 6GY5. 


21HB5 Refer to chart at end of section. 


- 


TECHNICAL DATA 


BEAM POWER TUBE 


Duodecar type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 15B; requires 
duodecar 12-contact socket. For maximum ratings, re- 
fer to type 6HB5. Heater: volts (ac/dc), 21; amperes, 
0.45; warm-up time (average), 11 seconds; maximum 


21 


443 


HB5A 


heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 


CHARACTERISTICS 
Plate. VOuUaGe? . ok ke es cae oc 5000 
Grid-No.2 (Screen-Grid) Voltage .. 


Amplification Factor ............. 
Plate Resistance (Approx.) ....... 
Transconductance..............5. 
PASTE POULEEN Gey es 5 oe 5 ce eeke od se ecko 
Grid=-No.2PCurrent...% « ...saweerwacs 
Grid-No.1 Voltage (Approx.) for 

plate current of 1 mA ........ —64 


* Grid-No.2 tied to plate 


130 
Grid-No.1 (Control-Grid) Voltage .. — 


Pentode Connection 


130 


Triode* 
Connection 

130 volts 
130 volts 
—20 volts 

4.8 
— ohms 
— umhos 
— mA 
— mA 
os volts 


» This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Refer to chart at end of section. 


Refer to type 33JV6. 


BEAM POWER TUBE 


Duodecar type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 15C; requires 
duodecar 12-contact socket. Heater: volts (ac/dc), 21; 
amperes, 0.45; average warm-up time, 
maximum heater-cathode volts, +200 peak, 100 aver- 


21HJ5 


21J5V6 


2 


1JZ6 


11 seconds; 


age. 
Class A, Amplifier 
Triode4 

CHARACTERISTICS Connection Pentode Connection 
LEA! NESS, 1) 0 a 133 5000 50 130 volts 
Grid No.3 (Suppressor Grid) ........ Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Voltage .... — 130 130 130 volts 
Grid-No.1 (Control-Grid) Voltage .... —20 ~ 0 —20 volts 
Amplification Factor ..............0. 4.8 — — -— 
Plate Resistance (Approx.) .......... - — — 9900 ohms 
mransconductance= .......05.:2.20 cles ce —_— -— — 9000 umhos 
PATO EELONG es sneis otteenine Pek wb ~~ _- 450 46 mA 
STIG MING se mOUTLON Git csc oy, ay fi austegs siete shies -— — 29 1.8 mA 
Grid-No.1 Voltage (Approx.) for plate 

eperenteOe!.OoMA 2.08 ice ccs oe —64 — —32 volts 
4 Grid No.2 connected to plate. 

Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 
RNASE TDN NE sa co ac ace ain wld sobanbe ie pseia'y les cewecerre 770 volts 
Peak Fositive-rulse Plate Voltage# 106.5. O8ik bo eee ee ccc veces 6500 volts 
PeakeeNerative-bulse Plate Voltage . ..... oil cs cs Uoeuleccccecves 1500 volts 
DC Grid-No.3 Voltage, Positive-bias value ................ccceces 70 volts 
a EMCO A ie Dine oe ec ee apie ocak on otetp lave lens apown aaa. 220 volts 
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DC Grid-No.1 Voltage, Negative-bias value .................-.00. 55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ..................ccc eee 330 volts 
Peak gCathodem@Current:. 2. secon he pce te eis reais Ss oe contieenioeia ioe 800 mA 
Averages" Gathodet Current. os ea adic sins nap sy Shee ae yaiep ecoeeuerenate 230 mA 
Plate’ Dissipation™= #9 oo). O01. EE be oe a ee et A ree rele ees 18 watts 
Grid-No:2° ‘Inputs ; ses bavi & aie oe eee o SrePana ee rg bate ele heise 3.5 watts 
Bulb Temperature (At hottest point) ................. cece eee ee 220 °C 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Cireuit.. Resistance: 45... Scdbncatss Sie aero hoon Seeaseis 1 megohm 


# A bias resistor or other means is required to protect the tube in absence of excitation. 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


21KA6 Refer to type 16KA6. 
HIGH-MU TRIODE— 
21 LR8 BEAM POWER TUBE 


Novar type used in combined vertical-deflection- 
oscillator and vertical-deflection-amplifier applications 
in color and black-and-white television receivers. Out- 
lines section, 17E; requires novar 9-contact socket. 
Heater: volts, 21; amperes, 0.45; average warm-up 
time, 11 seconds; maximum heater-cathode volts, 
+200 peak, 100 average. 


Class A, Amplifier 


CHARACTERISTICS Triode Unit Beam Power Unit 
Plateg Voltaire Ware cientios ctess cme. ale 250 45 135 120 volts 
Grid-No.2 (Screen-Grid) Voltage .... — 125 120 120¢ volts 
Grid-No.1 (Control-Grid) Voltage .... —4 0 —10 —10 volts 
Amplification Factor ................ 58 — — 6.5 
Plate Resistance (Approx.) .......... 14000 — 14000 — ohms 
Transconductance ...............0006 4100 --- 9200 — umhos 
Platese Currentir cry vets crclsdaeeshetentcatenccemne 2.6 2008 51 —_ mA 
Grid=No.2) Current, (50.55 Scissor ne ieis _ 200s 3 ~ mA 
Grid-No.1 Voltage: 
For plate current of 10 wA .... —6.6 — — — volts 
For plate current of 100 wA ..... — _— —28 — volts 
For plate current of 1 mA ...... — — —24 — volts 


¢ Triode connection, Grid No.2 connected to plate at socket. 
= This value can be measured by a method involving a recurrent waveform such that the 


maximum ratings of the tube will not be exceeded. 
Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 
Triode Unit Beam Power Unit 


MAXIMUM RATINGS (Desiey -Maximum Values) Oscillator Amplifier 
Plate - Voltage. 22.0... ore ee oe es 400 400 volts 
Grid-No.2)" Voltage . 0. 2 48s oe 2 ee ee — 300 volts 
Peak Positive-Pulse Plate Voltage# .............. — 2500 volts 
Peak Negative-Pulse Grid-No.1 Voltage ............ 400 250 volts 
Peak Cathode) Current, icin 5 eis «bas cuss sectncatn mene ras oe 105 260 mA 
Average Cathode, Current sas. occas scidaes oss cusss eos je 30 75 mA 
Peak Power Output’ Saget oe ee Seabees Sichens 2.5 — watts 
Plate’-Dissipation £m. siicoe ee reiopeike tuskel vee eee egera 2.5 14 watts 
Grid-No:2” Inputtendas fens see ee eae iol eee See ae - —_— 2.75 watts 
Bulb, Temperatures s.0 kun cae oon eee oe ermine _ 210 °C 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation ................eee00. — ; 1 megohm 
For cathode-bias operation ................-02. 2.2 2.2 megohms 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+A bias resistor or other means is required to protect the tube in absence of excitation. 


21LU8 Refer to type 6LU8. 


22 Refer to chart at end of section. 
22BH3 Refer to chart at end of section. 
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22BH3A Refer to type 6BH3A. 


HALF-WAVE 
VACUUM RECTIFIER 22BW3 


Duodecar type used as damper tube in horizontal-de- 
flection circuits of television receivers. Outlines sec- 


12FX tion, 8D; requires duodecar 12-contact socket. 

PEER NGO TOC) csc ciccc sco ve ddie petgeeen eee EAS 22.4 volts 
Rae STM TEE EN] CME eB oy css. ous Fans ieric. es evedolnk Wietsvéic wa be Calc bot 0.45 ampere 
ee AE EESTI Gc oc. cc oe chives oe su viele 's vase d wees eeabece’ 11 seconds 
Direct Interelectrode Capacitances: 

CathodestonbHeater and Plate... s,s. s.cscsecccccbtnecciocecced 8.5 pF 

Pinvevtovoatnode and Heater: ....-)s sc:.s ss uss snows coueedebecoeee 6 pF 

PA GHECTMLOM CME DOUG pith i. 1c ei sie ooh '55 WHOS 6 Ai ES A eee ob tebe 3.8 pF 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peer cemerees Pilate Voltage# eis. 6) ns es oe. Se ee be obs 5000 volts 
NNN 86 2 ode ee ah.8 once gst snd avechol dra alal Oat clichaborw lo n'a wlasgou retest 1100 mA 
PeEMORE Ite uPrent |. JO00% ok Mie MS TS ok. cc cccc ces 175 mA 
REN eho a ten ck he stek ch on, Anew eh Navies ais wees 6.5 watts 
Heater-Cathode Voltage: 
See ER, et as Chee. Wea. +300 —5000 volts 
ES A ee ee ee ae. ns +100 —900 volts 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 350 mA .................. 32 volts 


# Pulse duration must not exceed 15% of one horizontal scanning cycle (10 microseconds) 


Refer to type 6DE4. 22DE4 
Refer to chart at end of section. 22JG6 
Refer to type 6JG6A. 22JG6A 
Refer to type 6JR6. 22JR6 

Refer to type 6JU6. 22JU6 

Refer to type 6KM6. 22KM6 

cp BEAM POWER TUBE 2329 


6, Duodecar type used in combined vertical-deflection- | 
oon oscillator and vertical-deflection-amplifier applications 
in television receivers. Outlines section, 8B; requires 
duodecar 12-contact socket. Heater: volts (ac/dc), 23; 
12GZ amperes, 0.45; average warm-up time, 11 seconds; 
maximum heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 


Triode Triode Beam Power 

CHARACTERISTICS Unit No.1 Unit No.2 Unit 

Plate mV GlbaweNd.) Mol. St. LTS ons he ees 150 150 45 120 volts 
Grid-No.2 (Screen-Grid) Voltage .... — — 110 110 volts 
Grid-No.1 (Control-Grid) Voltage .... —2 —B5h 0 —8 volts 
Amplification Factor ................ 43 20 — ~— 

Plate Resistance (Approx.) .......... 11000 8500 — 11700 ohms 
PEYSRBCONGUCTANCE 9) 5c ois. co isie eee a co's 3900 2350 7100 umhos 


PAgPEMmMOUTrTente . i AS Ye. eer oc 5.4 5.5 122 46 
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Triode Triode Beam Power 
Unit No.1 Unit No.2 Unit 
Grid=-No:2eCurrentwes.. sc. c.ochpcciecoe eee — —_ 16.5 3.5 : mA 
Grid-No.1 Voltage (Approx.) for plate 
currentaotml00) wAW ic cceetis — woe — —25 volts 
Grid Voltage (Approx.) for plate 
currentsof. 10 WA® . Si eec8 2 —5.7 —1l11 — —_ volts 


Vertical-Deflection Oscillator and Amplifier 
For operation in a 525-line, 30-frame system 


Triode Triode Beam Power 
‘ Unit No.1 Unit No.2 Unit 
MAXIMUM RATINGS (Design-Maximum Values) Amplifier Oscillator Amplifier 
25 


Plate Mioltaces. .27OF 2a. Wee ae 2. 330 250 0 volts 
Peak Positive-Pulse Plate Voltage# ............ — — 2000 volts 
Grid-No:2) UVoltave.. 5 set ee eee — -—— 200 volts 
Peak Negative-Pulse Grid-No.1 Voltage ........ —- 400 150 volts 
Grid Voltage, Positive-bias value ................ 0 a — volts 
‘Plate pDissipation 2s ccs vce ce eee Oe Oe. ee 125 1 4 watts 
Grid=-No:2 sinpute © .o.0. Gian eee eel. ee a ae — — 1.8 watts 
Peak Cathode Current: 3.05. sor ee ee — a 245 mA 
Average Cathode Current ..................--.. — ao 70 mA 
Péak* Plater"Current™ .. cee eee ees — 70 — mA 
Average, Plate” Current: 92.4. ss choo. eo eo clon — 20 — mA 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation .................-. 0.5 1 1 megohm 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
24A Refer to chart at end of section. 
24JE6A Refer to type 6JE6A. 
24JE6B Refer to type 6LQ6. 
24LQ6 Refer to type 6LQ6. 
24LQ6/ 24JE6B Refer to type 6LQ6. 
25A6 
25A6GT Refer to chart at end of section. 
25A7GT Refer to chart at end of section. 
25AC5GT Refer to chart at end of section. 
25AV5GA Refer to type 6AV5GA. 
25AX4GT Refer ty type 6AX4GTB. 
25B5 Refer to chart at end of section. 
25B6G Refer to chart at end of section. 
25B8GT Refer to chart at end of section. 
25BK5 Refer to chart at end of section. 
25BQ6GT Refer to chart at end of section. 
25BQ6GTB/ 25CU6 Refer to type 6BQ6GTB/6CU6. 
25C5 Refer to type 50C5. 
25C6G Refer to chart at end of section. 
25CA5 Refer to type 6CA5. 
25CD6GA Refer to chart at end of section. 
25CD6GB Refer to type 6CD6GA. 
25CG3 Refer to type 6CG8. 


25CM3 Refer to type 6CM3. 
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Refer to type 6BQ6GTB/ 6CU6. 25CU6 


BEAM POWER TUBE 25DN6 


Glass octal type used as horizontal-deflection amplifier 
in television receivers. Outlines section, 21; requires 
octal socket. Vertical tube mounting is preferred but 
horizontal operation is permissible if pins 1 and 3 are 


5BT in vertical plane. 
PeatccmVoltace (ac/dc) 22506 fresh share erase 6 3 APOE TS, SR 25 volts 
PISAtErCUFTENE eine oe ha « CLINT cnx Seis cutis saad CBRE EES cps Barada ats SE 0.6 ampere 
Heater Warm-up Time (Average) ...........: cc cece etter eee e eee ees 11 seconds 
Heater-Cathode Voltage: 
ELOCOICR VA Meee e AN < CARES core eats oie thas Mele sel ewIS 2 Selene eens +200 max volts 
SSX ETS CALE Sa ST REM Po eer + 100 max volts 
Class A, Amplifier 
CHARACTERISTICS 
ae OLE R OM het, cin ayo sie 6 aso so civisvee wine ate 50 125 volts 
Grid-No.2 (Screen-Grid) Voltage ..................6- 100 125 volts 
Grid-No.1 (Control-Grid) Voltage .................. 0 —18 volts 
Mu Factor, Grid-No.2 to Grid No.l ................ a 4.35 
Ce CAASCD COME Pf 4. coo sec, fo Sore oasis cytes ve ete ore 088 — 4000 ohms 
PYM MSCONGUCTANCE LH... les ee ek ees corres bc ve eee Bie _ 9000 umhos 
PIR COL UIEL OTR Gries hc or ee a e's 8 PTC BED ola See ong olatepetwasrersG » 240¢ 70 mA 
MGride NO POUrrent.: . 6 .Gcis las cee ee ue we eywe Re eee ese 30° 6.3 mA 
Grid-No.1 Voltage (Approx.) for plate current of 
RA ee IN 5s Ric Kin BRO Me heetd Bust e Basan heirs otal _— —36 volts 


¢ These values can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


MAXIMUM RATINGS (Design-Center Values) 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 


DGPS OMNIOMLA DRI in. anc cle aceon ee ee Ce See eae a bays ls ls spas teteleere 700 volts 
Peak Positive-Pulse Plate Voltage# (Absolute Maximum) ......... 6600a volts 
Peak Negative-Pulse Plate Voltage .............. ccc cee eee ee ee eee 1500 volts 
DC Grid-No.2 (Screen-Grid) Voltage .......... 0... ccc ee eee eee 175 volts 
Peak Negative-Pulse Grid-No.1 (Control-Grid) Voltage ............ 200 volts 
ipenan@athode Gurrent 1... Flee 8 A hi eine tes 700 mA 
FATEEACRMOALHOGE ROUTTENIE. fos, 5, 6..e ducvciacidisisjsicssed siece sus one's @lelege wise es 90 200 mA 
ede OMIA SE OGIO RI in ce. lett eniel evo c.si shove, «yous ese, syeaese.cjezb-esele,0\e eye cesrasieun 6 15 watts 
eee IE RRO LANG LI ea Di, 05 scnece c's, sinls acm opmpenastgaseye ouscece a 4.6. ee +, 9.8.9 800 3 watts 

225 °C 


Bulb Temperature (At hottest point) .............. ccc cece ee eee eee 


MAXIMUM CIRCUIT VALUE 
i Bieiatat ICH mICeSISTANCE.| ce css cicciels slate ognel elle Sevees eis inte ete 0.47 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


O Under no circumstances should this absolute value be exceeded. 
+ A bias resistor or other means is required to protect the tube in absence of excitation. 


Refer to 


chart at end of section. 25EC6 


Refer to type 6EH5. 25EH5 


7CV 


Heater Voltage (ac/dc) 
Heater Current ....... 


BEAM POWER TUBE 25F5A 


Miniature type used in audio-output stage of ac/dc 
radio receivers employing series-connected heater 
strings. Outlines section, 5D; requires miniature 17- 
contact socket. 


Pot brie Gut ace aicuPee lta er Pencarian ira Pi a Armas rial tee a 25 volts 
Pia More ste eustaietetsystord sista mies siiniacaie le wala weratelo te eid all 0.15 ampere 


448 RCA RECEIVING TUBE MANUAL 


Heater Warm-up Time (Average) ............cceecee cece eee ceee 17 seconds 
Heater-Cathode Voltage: : 
Peak Vale. “coh cak cices iar cce ces acre Tele cremate AoA aren. Retenor as Pete cNeL MOL ote rei +200 max volts 
AVeraves value ‘i. es 2s bch ank hie eis oie eis 0 se eete tele roreqerectusiate 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
Grid ve NOs) wit Ou VELA te yee aie rca tiacs teas as al ee ues easter nites 0.44 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No. 3 .... 12 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 8 pF 


Class A: Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


PlatesVolt@gerin. iach «sure herrney sie. tds <b Me ni A cast euemeons oe ter tetete 150 volts 
Grid-No.2), (Screen-Grid) Voltage <0 0 0 vince uss eee ec ee eee 130 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
Plate.Dissipation. 6245.00 5 Sik ie ace oe ow ee ae aoe +t cath ee ie eecye ois 5.5 watts 
Grid=Nos2" "In pute ks or ices re ne econ Sadene aie oC roe meneiay encase CaeRene Raters 1.1 watts 
Bulb ‘Temperature’ (At) hottest] point))c. 22.0.5... ose cs sree 220 °C 
TYPICAL OPERATION AND CHARACTERISTICS. 

Plater V oltAavesyn. <i siecd SoH a TS eee SH Se ae SMa al rand ool ea ene ene 110 volts 
Grid=N5.2: 2 Violtave onic ec hed ooh ae sc onatte date. ratte cl cusucilo amor oot tation 110 volts 
GTId=NO: Vai VOltawe rn hs 6 FORA SS Sse RAR Mie od RE Reta oie arolavere ete rouevere —7.5 volts 
Peak, AF: Grid-No:1, Voltage ® 2:65 96 ccc e nie dd dace oo bos adware ee ae ee —.5 volts 
Plate Resistance(Approx.) oes oscaseticic Ds «cb © eaeeene ne ee eels 13000 ohms 
Transconductance: (tases soso ate ee re ete eee eT eet costes of er stisbae! oP 6400 pumhos 
Zero-Signals Plate, Current ci, tia ces osstere ene ealteuon aeeonsbencteke fe ose nat enone 43 mA 
Maximum=-SignalisPlate Current) 20.52. .ce cne eas iene ss 6 seule 45 mA 
Zero-Signal-*Grid-Nol2t Current 24.655 sso 2 soe e sree stale os O spenerepe eel 3.8 mA 
Maximum-Signal Grid-No.2 Current ...............c cee e cee cece {ies} mA 
Effective... Load sResistance 6.) esd yo eke Soke oe ee RR ee 2500 ohms 
Total -Harmonicmbistortionie. care ee ie rt sate eee eto: 7 per cent 
Maximum-Signal/Power Output .:. 6. cilech na» tne oo yee os cue i ele 1.5 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Cireuit Resistance: 


For” fixed-bias ‘operation. .... <. 6. cA) See R ERR oR lone hesclete 0.1 megohm 
For..cathode-bias’ operation... 6.5 6c oe Sas Ae pine eee oe ees 0.5 megohm 
Push-Pull Class AB: Amplifier 
MAXIMUM RATINGS (Same as for class AB: amplifier) 
TYPICAL OPERATION (Values are for two tubes) 
Plate Voltage... . s .. SRR: PRR OPR. CRUISER SS REE ee. 110 volts 
Grid-No.29eVioltage®: os.28 ots Gi oe ee oe. oe er ae eocieik: 110 volts 
Grid=-No: TOV oltagwe: 2 sais ois ei hn ia odd cease deck oe ee —8 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ...............0 eee eeaee 14.4 volts 
Zero-Signal  PlatesmCurrent fi oe ee oe te ean ite ae sore cies ouamuntaepee tenets 82 mA 
Maximum-Signals;Piate (Current: (220 ae ek os eek toe 88 mA 
Zero-Signal ‘Grid-No.2 Current .. 2.25 50.0208. 1%) eit ee ee 7.2 mA 
Maximum-Signale-Grid-No:© Current “Ur. ce oe ons oir oe rine tom ores 12.5 mA 
Effective Load Resistance (Plate-to-plate) ...................... 4500 ohms 
‘Lotal Harnionics Distortion: =o, <t eee ee ee oe eae eie er earee 2.6 per cent 
Maximum=Signal 5Power Output 225 .0527.25 path. Pee ease ee 2.9 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For’ fixed=biasa operation’ soo cc ee eee eee ee eee teens 0.1 megohm 
For cathode-bias ‘operation: 55535 Pe cies ht pee ee Dee ae 0.5 megohm 
25j3JQ6 Refer to type 6JQ6. 
2516 Refer to chart at end of section. 
25L6GT Refer to chart at end of section. 
25N6G Refer to chart at end of section. 
25W4GT Refer to chart at end of section. 
25W6GT Refer to type 6W6GT. 
25Y5 Refer to chart at end of section. 
2525 Refer to chart at end of section. 
2526 ; 
25Z6GT Refer to chart at end of section. 


26 Refer to chart at end of section. 
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Refer to chart at end of section. 27 
Refer to type 6GB5/EL500. 27GB5/PL500 
Refer to chart at end of section. 30 
Refer to type 6AG11. 30AGI1 
Refer to chart at end of section. 31 
Refer to type 6JS6A. 31JS6A 
Refer to chart at end of section. 32 
Refer to chart at end of section. — 32ETS5 


POWER PENTODE 32ET5A 


Miniature type used in audio output stage of compact 
ac/de radio receivers, Outlines section, 5D; requires 
miniature 7-contact socket. Heater: volts (ac/dc), 32; 
amperes, 0.1; warm-up time (average), 20 seconds; 
maximum heater-cathode volts, +200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


PEEL CMO NURS Cau 62 os thts Fes Wesec eel areshahd claieuelens soe aie sae te 150 volts 
Grid-No.2 (Screen-Grid) Voltage ................. ccc ccc ccc cccene 130 volts 
PEE ISSIDACION \F oo «eighties Ae ae ects Si eislanet DLE Seale duals! ol eldtoietelele 5.4 watts 
Mele IN eM TI DULG Mik og seit cas REE Latent ais sched shal a: ot SSeS Wie ert Owls 1.2 watts 
TYPICAL OPERATION AND CHARACTERISTICS 

oN AC MMV OLCH CLM Societe) tol ons Als) 6% ec hhorinc 6: Loe: oie wise GOs idle 0 ote mbts abies diese 110 volts 
GrideovZmevioltage: 05 Fe See at eet 5 Se ee oe eo eeceatloneve 110 volts 
Grid-NowecControl=-<Grid) Voltage oi. ins cece cncemeacccucsevoe —7.5 volts 
HetiomAr mGria-Nol Voltage sis ce i656 Fe er PE Pees tees 1.5 volts 
Mero Signe let ated: CUrVent sean eieyan so tusdeicuckele/ Woke sais Mi RSET o Motitanewene adores 30 mA 
BELO IPN PIG=INO.S) CULEONG sos ccc sw ssid s a les acuielowe Sia hoe auete auers.aerane 2.8 mA 
PplitemrresistAnce “CADDFOX.) 2... Gisccsr 6a. o sce dos ave wise alelenileie aisle eels o eaves 21500 ohms 
PEL ATISCOMCUCCATICOM Ba.) Wisi oR uss cies) «| SramepisyAipce elke dae cake sso lel vig wa yo wreie aeeuses 5500 umhos 
Ey CMICESISEA TI COROT ne ene ee ee TS Te ee a eae vey s SrOunly Mies & ahene 2800 ohms 
PLOLA IIS ETMODIC  UISEOTLEION. (6 be: o5, isi cus.'s) ensi-e- Sus conaweuen sie ceun se eusAolie) ope amelie. oS sla.» 10 per cent 
Maxamium-oignal rower, Output? (2.5. occu k wn eicels ule oe de deceeess 1.2 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
Mor cuxed-bias operation” (2... 0). Com be be ee oe megohm 


Powmrcatnotie-bias operation. co. 65 dis ours waters o's otis « hae 's 6 Sele ere megohm 
Refer to chart at end of section. 32L7GT 
Refer to chart at end of section. 33 


DIODE—BEAM POWER TUBE 33677 


Duodecar type used in television receiver applications. 
The diode unit is used for damper service and the 
beam power unit for horizontal-deflection amplifier 
service. Outlines section, 15A; requires duodecar 12- 
contact socket. Heater: volts (ac/dc), 33.6; amperes, 
0.45; warm-up time, 11 seconds; maximum _heater- 
cathode volts, +200 peak, 100 average. 
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Beam Power Unit as Class A, Amplifier 


Triodet 
CHARACTERISTICS Pentode Connection Connection 
Plater sVioltew ent trrcctae «deren aiaeneas 3500 60 130 130 volts 
Grid-No.2 (Screen-Grid) Voltage .... 130 130 130 130 volts 
Grid-No.1 (Control-Grid) Voltage .... -— 0 — 22.5 —22.5 volts 
Amplification” Factor... i...4-.-62-6- — — — 4 
Plate Resistance (Approx.) .......... a — 10000 — ohms 
Transconductance ...)06.....0escc0ceee — — 6500 _ pumhos 
Plate (Caorrentrc cn uae skiers hieuntetie ots a 320 48 _ mA 
Grid-No.2* Current (P23: sehecko omen: —_— 22 2.9 _ mA 
Grid-No.1 Voltage (Approx.) for plate 
current vor <himA Sete, 6 Seer nt —60 _ —40 —_ volts 
+ Grid No.2 tied to plate. 
Beam Power Unit as Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Ratings) 
PlatenVoltawe: eee eke cat uicra snia ts nuetetevetarare ol sliereiate tebe caehare, eter tocar 400 volts 
Peak Positive-Pulse Plate Voltage# 0.000028. 20. 0002 5, 3500 volts 
Peak Negative-Pulse Plate Voltage .............. SS ii like Be 0 volts 
Grid2No2® Woltawete Aart ei. ck hice sie ce aie ns Seve cee oe ete enteuote eleven 150 volts 
DC Grid-No.1 DC Voltage, Negative-bias value .................. 55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ............ccceeeeeeeees 330 volts 
Average uCathode iCurrent 25 2e siete hie 2 Wotan... 2 tele RM MMs he ose ss = = © 140 mA 
Peak? Cathode @ Gurrentiyi ss Korein 6 po iiava:e scetiel aile! opai oUclin euler cciehiet s\/ol Sin iov alan tere 490 mA 
PlatemDissinstion Wyl.: Ste ees ote ERs 0s) ae syorey el or olloreoueh a cao oelsierer arenes 9 watts 
Grid=Nio:2.eiin puta ceo eee co ee os rcbens one 6 ei uefa uti 2.5 watts 
MAXIMUM CIRCUIT VALUE 
Grid-Norl-Circuit; «Resistance; enc. otc eels ete ot ucts esicte cre oiaus fogs sae 1 megohm 


« A bias resistor or other means is required to protect the tube in absence of excitation. 


Damper Service—Diode Unit 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak Inverse’ Plate’ Voltage#e 5% 00... Crain Meee ee eae ete 2500 volts 
Peak? Plate Current) 00a Sees Ra ae CR PE ie ck roretge eee ectat 750 mA 
Average, Platex. Current: (20 oct ois cisterels 6 te cascicrnigneide wi elele oizcenes aio omen eee o 125 mA 
PlatewDissipation iar: os oo cece cca tek er Serer aa See ica Lre e eL easiest patsy airs 3.5 watts 
Heater-Cathode Voltage: 
Peak  fvalute ssi ieyiliecte ote ters tek he es eae el chalet wetncaraptens eed +200 —2500 volts 
Avera cen Values |e hrritetee: Hoiheis is a eae me eerie +100 —400 volts 
Bulb Temperature (at hottest point) ........... ccc cece eee eee ees 220 °C 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 250 mA ................ 21 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


33GY7 Refer to chart at end of section.. 


33GY7A DIODE—BEAM POWER TUBE 


Duodecar type used as combined damper diode and 
horizontal-defiection amplifier in television receivers. 
Socket terminals 1, 3, 6 and 7 should not be used as 
tie points. Outlines section, 15A; requires duodecar 12- 
contact socket. Heater: volts (ac/dc), 33.6; amperes, 
0.45; warm-up time (average), 11 seconds; maximum 
heater-cathode volts, +200 peak, 100 average. 


Beam Power Unit as Class A, Amplifier 


Triode* 

CHARACTERISTICS Pentode Connection Connection . 
Plate i Woltagevs, feo SOSA... PN k. ts 5000 60 130 130 volts 
Grid-No.2 (Screen-Grid) Voltage ...... 130 130 130 130 volts 
Grid-No.1 (Control-Grid) Voltage .... —— 0 —22.5 —22.5 volts 
Amplification Factor ................. —_ —_ — 4 

Plate Resistance (Approx.) ......... — — 10000 — ohms 
Transconductance se i.c 0 cassis cisiereienctareisr —_ — 6500 a= umhos 
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Triode* 
Pentode Connection Connection 
PALO mOUYTENGA teow eee eee betes — 3208 48 —_ mA 
RIT INO -OePOUITONE | nc occ 6 hatha dees — 228 2.9 a mA 
Grid-No.1 Voltage fore) for plate 
eurrentewOL le mA GS, 2. BOSE. cope —80 -— —A40 — volts 


* Grid No.2 tied to plate. 


# This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


Beam Power Unit as Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Memeintcersippiys, Voltage. ys |= 525s cg ok werlec ey deb ke wees eo ob eie we 400 volts 
iRealimsieositive-rulse. Plate Voltage# .......... face. tele seek 5000 volts 
Peak. Negative-Pulse Plate Voltage .......0...0.s0ue det esse wesen 0 volts 
PRC G TIG=NOLS GAV OLCAL EO) oss cr cle oo Me der etO wre Sees e ioieidl oh o) o:ocei bas eiiel eile: eh-eh emt 150 volts 
GG IIOSING IE VOILAZS wisi chs 6 hue te eee ed CH ade ole ee we eal dsb mies —55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ............. 02.0 cece eens 330 volts 
Pee RE NOCER IO UETCII Gs osc. 6s os civic id Sone eles seas oudiet olisiwie whee Bid ereceuses eoevel’ 540 mA 
mAverncen Oatnodemourrentiy «js asics cr oo 4s ois sis mien co oe cy eee ote 155 mA 
MEL CREE ASS UDA CIOMG Me cor Meuctageia's cfeiie ys cistiale sseceve tateie: sare staves coe; t-e-si5 oxelate 9 watts 
NTRS CIE TTY CL es Pe es oy acto te oh op arresmkialie es) 6) S.h eoapebay do ayers Sy sss 3 watts 
MAXIMUM CIRCUIT VALUE 

TIN On HGR CU IGE © FOCSISCAD CO yoo oc sis sc cuss nate auevehs. $06 6k s,s1e 6 Si esige sae 8 ee 1 megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
+ A bias resistor or other means is required to protect the tube in absence of excitation. 
Damper Service (Diode Unit) 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Pealcminversemiiate : VGILAZCH << 55 isle eke cogent RPS ee ce cicle 6s nee des 4200 volts 
enkemiieatey GurrenG — rie. 8 5. chs «ak eue EA I Pals aes 6 eee wba 810 mA 
Wea Coma cen GUITONG a. ore ie oe ete a Ne ee ne eect ene Cee aera See 135 mA 
Plate DISSIDALION GM, 6) < che oo «5 ene PA NES ols cat ete aie ios OL auotohoPepetene aes aac 4.008 3.8 watts 
Heater-Cathode Voltage: 
Peaks valierat:. REE . Peeet athe « Sacre eee « +200 —A4200 volts 
PVCHOACORIUA INCH SP Op. Oe.e be 8 a Sei tabs 5 Sys astesunicgsiey® +100 —400 volts 
Buibsbemperature (At hottest “point) "co... f. oo ees es de ec eee eee es 200 °C 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 250 mA .................. 21 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


BEAM POWER TUBE 213 V6 
Duodecar type used as horizontal-deflection amplifier 


in television receivers. Outlines section, 15B; requires 
duodecar 12-contact socket. Type 21JV6 is identical 


12FK with type 33J V6 except for heater ratings. 
213 V6 333 V6 
eater mvioltare, (AC/AG) = io jis dct see 6.0 ob 0% viele are 21 33 volts 
PIER LereROOTTeT Gs. =. =. kg US Seach: Wiens Seer aes stn diaierh. Pesce 0.45 0.3 ampere 
Heater Warm-up Time (Average) ...............- 11 11 seconds 
Heater-Cathode Voltage: 
RC Be hs., o  noICR LETS occa ore Gala eies +200 max +200 max volts 
EER COMMU FU NTLGn ra es Ste xe aoe eo aifene, sucgaienel ayo ereearcne bles are 100 max 100 max volts 
Class A, Amplifier 
i Triodee 
CHARACTERISTICS Connection Pentode Connection 
Platemevoltacey 2 oo. ..0a tds wtiele wee 130 5000 60 130 volts 
Grid No.3 (Suppressor Grid) ........ Connected to cathode at socket. 
Grid-No.2 (Secreen-Grid) Voltage .... 130 130 130 130 volts 
Grid-No.1 (Control-Grid) Voltage .... —20 _~ 0 —20 volts 
Plate Resistance (Approx.) .......... —_ — fo 11000 ohms 
Tran SCONGUCLANCE.f-ioic sos SUE ptabivewed obs « s — — noe 9100 pemhos 
IDUOMECUETODG. | iiss. 6 oso 6 bien sea 5.2 6 8 —_ — 410 50 mA 


GrideNovla@Gurrent ..:...scccceens cee 24 1.75 mA 
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Triode 
Connection Pentode Connection 
Grid-No.1 Voltage (Approx.) for plate 
eurrent.aof ti mA. 6) Boe co te ee — —66 — —33 
Amplification Factor ................ 4.7 — —_ — 


e Grid No.2. tied to plate. 
Horizontal-Deflection Amplifier 


For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


DC: Plate ‘Supplyi+ Voltage era es loo ce cs tlante wii 2 erties. oA tote) s BHO 770 
Peak Positive-Pulse Plate Voltage# ............... cece eee eeees 6000 
Peak Negative-Pulse Plate Voltage ................ cee eee ee eees 1500 
DOUGrid=Noi32-Voltawe ios os een bie bs aw so 4 Ea Uo Grohe ny ener Rne miele 70 
DC + Grid-Noi2 AVoltawe ns. co 8 Sey we sion diesenengia cad iene eked oie CR 220 
DC Grid-No.1 Voltage, Negative-bias value .....................- 55 
Peak Negative-Pulse Grid-No.1 Voltage ..............00... 200s 330 
Average »)Cathodes) Current jc 3 aicctunass inet dre petiole i ateet's el ese sirens 230 
Peak (Cathode: Current... cas oni seske alee ai eh ale tetera eletonehieletcuataticlente cavers 800 
Plate: “Dissipation ®* © .05 eske sieges ocho ses > sh hes SR eee 18 
Grid=-No. 2 sinpubae ere es rere a ak a ea eater onan aia Me arters ang eter atareaearaneners 3.5 
Bulb Temperature (At hottest point) ...............-.c ee eeeeees 220 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance ...........- cece cere ecccrseesccrcces 1 


volts 


watts 
watts 
°C 


megohm 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
** A bias resistor or other means is required to protect the tube in absence of excitation. 


34 Refer to chart at end of section. 


34CE3 HALF-WAVE 

VACUUM RECTIFIER 
Duodecar type used as damper tube in television re- 
ceivers. Outlines section, 8G; requires duodecar 12- 


contact socket. Heater: volts, 34.5; amperes, 0.45; 
warm-up time, 11 seconds. 


Damper Service 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


volts 


Peak Inverse’ Plate’ Voltawe#® e045 «fares cen fee dine cie sueaten  oande 5000 
Peak Plates Currents ig 6 ooh Rie eee roe lates care tatoos ore 1500 
Average’ PlatesGurrent, 6 0.605 debe eR es ee le Ta elo eke 350 
Plate: Rasen ges ois ke = nego Ae ieee 9 wate mylene nts in ore Wee he hata 11 
Heater-Cathode Voltage: 
Peak ‘value® 0.2 iden oe ise CRO Roe ee es Cea ois +300 —5000 
A Veragve VAlIC, fa fi don focus br acs a caceens ames +100 —900 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 680 mA ................ 20 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 
34CM3 Refer to type 6CM3. 
34GD5 Refer to chart at end of section. 


34GD5A BEAM POWER TUBE 


Miniature type used in audio output stages of compact 
ac/de radio receivers. Outlines section, 5D; requires 
miniature 7-contact socket. Heater: volts (ac/dc), 34; 
amperes 0.1; warm-up time, 20 seconds; maximum 
heater-cathode volts, +200 peak, 100 average. 
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Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


I os as nn Go 5k ns Mae Dele an. ole bE. eee 150 volts 
cto Mmcreen-Grid)). Voltage © g.5. bc 5. legis ale ale ole o/ach cpevaey wid¥nal'e 130 volts 
Grid-No.1 (Control-Grid) Voltage: 

Nerative-piast value” Siceiiteiioss 2h. eke ce ek el lek 50 volts 

MORITIVEDIASBVEIUC IE 2 List ge nie . iets eee cee. eee es 0 volts 
TEMS ENE 5c 8 a8 Sanath hal ch Ala alcoho etic! oie" a Mead oie ste edi 5 watts 
EE TeRT ESET ee Fe hye FT DOA SLT OS oy Sot BEES OS Pe 1.1 , watts 
Bulb] Temperature’ (At hottest point): 0. ee eee ecu ccwee's 250 °C 
TYPICAL OPERATION AND CHARACTERISTICS 
RR LC CRMC AGS SS Ca ere iss Set ACHE. ccc outdo ule senate eX ¢ 6onteos.c o's ba blew 110 volts 
MeRMMEPOOEU VV OIGRBO ees ents wee eee GO CRS OCA he ina Ate eR 110 volts 
PEI OCR Oi. Pete NEE SH > Rd RE tor ae ge Ca tw Fee 8 nis a —7.5 volts 
Penner Grid=INo-l Voltage” 63 o.6c cect he tooo ho occ in eae 7.5 volts 
PERO ena esriaAce Current! (ono. oo led ee ee denne. 35 mA 
BELG MPNAL  GLIG=NO,2.. Current’ 202) 50e ete oe reo rs. 3 mA 
prema macceiatance™ CADDTOX.) 2.5. SSTTRS CETTE SOBs os wane 13000 ohms 
TEENIE RMARN REO ol PS So No Pee ec Pe es ow lees 5700 umhos 
CHIC CISCO MCOM Eye creo Sin Pads DEES RLIo celd a al nea lla aoe ee 2500 ohms 
POCnIetiarImoNiCrm DIStOrtion. *2500 60 ood. co cee coke loco ne bok 10 per cent 
Maxinium-sional  eower Output’ 2. 2000050000 oh ooo ea cd bee cle. 1.4 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
WOFERITREG-DIAS | ODCYALiION: oA oie 4 sccs srecceeie ohn cok, oo clobehee ee 0.1 megohm 
0.5 megohm 


TYPE 34GD5A 
GRID-No. 2 VOLTS =110 


PLATE (I,) OR GRID-No. 2 (ICo) 
MILLIAMPERES 


(@) 50 100 150 200 
PLATE VOLTS 92CS—-I0779T 


Refer to chart at end of section. 35 
Refer to chart at end of section. 35A5 
Refer to chart at end of section. 35B5 


BEAM POWER TUBE 35C5 


Miniature type used in output stage of compact, ac/dc 
radio receivers. Outlines section, 5D; requires miniature 
7-contact socket. This tube, like other power-handling 
tubes, should be adequately ventilated. Except for ter- 
minal connections and slightly higher ratings, type 
35C5 is equivalent in performance to miniature type 
35B5 and, within its maximum ratings, to glass octal 


7CV type 385L6GT. 
PIPRSEPMEVOILEZOCL (ACSAG). oo Mots cttouweunic slope al so slp joie edgoueheher o-anoyele’ eleun a jauag 35 volts 
TERUG a RPT ae ee ek ee wien de eters ts 2 he 4 0.15 ampere 
Heater-Cathode Voltage: 
ae UT Een TAS cee ishin cath ohcpeit umusiel ealedo (olle'pa, ovlag Suara) 92 altay +200 max volts 


BPM CE CU RIGE Tee hates ole Ne RE eC oes bee cetere me 100 max volts 
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Direct Interelectrode Capacitances (Approx.) : 


Grid!" No:1¢ to }Rlates oi eat ee nee knee 0.6 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 12 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 9 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate: Voltawe Aas het ee LE ne ara ane Te 150 volts 
Grid-No.2 (Screen-Grid) Voltage ............-....cccccecccsccece 130 volts 
Plates Dissipation as. <7. es Fe eee sso ol theiws chien 5.2 watts 
Grid=No:2 al pute) the Wis gress co citacn elaiusremie ta hae ee oe 1.1 watts 
Bulb Temperature (At hottest point) ................cc cece eee’ 250 °C 
TYPICAL OPERATION 

PTAC iV OCR Fae tO co clearcut ead i or b> anak NSE IAT TOTO TO eee TET ra 110 volts 
Grid=NoOt2ZReV OlCR ZO ROR oiiccictan cco oh ooh hava be dhe REA oie RE eee 110 volts 
Grid-NoA%(Control-GridjmVoltagze eh oie 3 os ccicla tavern caret oars) eee —7.5 volts 
Peak 2AB si Grid=-No:t . Voltage. Rees nos cdo or ne oe ee 7.5 volts 
Zero-SignalerPlated Current iio cogs este a ne aeiisdale stat ot cee 40 mA 
Maximum-Signal> Plate Current 0.4.5.5 500.04) 06 coded oe esses 41 mA 
Zero-Signal Grid-No.2 Current 3 mA 
Maximum-Signal Grid-No.2 Current ................0.00ccccceees q mA 
Plateyehesistance . (Approxs)] “ans 22 o nc cade eee ana ceo cepaeeee 13000 ohms 
PLFANSCONGUCLANCETE. Someta ic cee es en eee One te eres 5800 umhos 
Loadip Resistance. wae aw. cc aeelais aie orcas bilaves oy sees re nee GL ee 2500 ohms 
Total Harmonic -Distortion: 5 66ccccc ce aoe ares cust ns ove aes o1siei oi ane one 10 per cent 
Maximum-Signal Power Output .............. 0... cece eee cece eee 1.5 watts 


MAXIMUM CIRCUIT VALUES 


Grid-No.1-Circuit Resistance: 
For fixed-bias. operation +--sosssete ieee nde oe oe re ee 0.1 megohm 
Foy cathode-bias | operation ..f.....05.<<6 5 0s hee ws oe bees 0.5 megohm 


TYPE 35C5 


PENTODE CONNECTION 
GRID-No. 2 VOLTS = 110 


PLATE (Ip) OR GRID- No. 2 (I¢o) 
MILLIAMPERES 


(e) 100 200 300 400 
PLATE VOLTS 92CS -6312TI 


Installation and Application 


The 35-volt heater is designed to operate under the normal conditions 
of line-voltage variation without materially affecting the performance or 
serviceability of the 35C5. For operation of the 35C5 in series with other 
types having 0.15-ampere rating, the current in the heater circuit should 
be adjusted to 0.15 ampere for the normal supply voltage. 

In a series-heater circuit of the “dc-power line’ type employing sev- 
eral 0.15-ampere types and one or two 35C5s, the heater(s) of the 35C5(s) 
should be placed on the positive side of the line. Under these conditions, 
heater-cathode voltage of the 35C5 must not exceed the value given under 
maximum ratings. In a series-heater circuit of the ‘universal’ type em- 
ploying rectifier tube 35W4, one or two 35C5s and several 0.15-ampere 
types, it is recommended that the heater(s) of the 35C5(s) be placed in 
the circuit so that the higher values of heater-cathode bias will be im- 
pressed on the 35C5(s) rather than on the other 0.15-ampere types. This is 
accomplished by arranging the 35C5(s) on the side of the supply line which 
is connected to the cathode of the rectifier, i.e., the positive terminal of the 
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rectified voltage supply. Between this side of the line and the 35C5(s), any 
necessary auxiliary resistance and the heater of the 35W4 are connected 
in series. 

As a power amplifier (class A:), the 35C5 is recommended for use either 
singly or in push-pull combination in the power-output stage of ac/dc re- 
ceivers. The operating values shown under typical operation have been de- 
termined on the basis that grid-No.1 current does not flow during any part 
of the input cycle. 


Refer to chart at end of section. 35DZ8 


POWER PENTODE 35EH5 


Miniature type used in the audio output stage of radio 
and television receivers and in phonographs. Outlines 
section, 5D; requires miniature 7-contact socket. 


PReRCCrEEVONUR TET (AC/UC) (las foe ree ce ec te Cen tee 35 volts 
IGA tereGaUrrenty oh. 5) 6 sss 6 ie, susue feo "3 rte gauates o oeRONEE es Bhs tio deietha ais lereeine dete 0.15 ampere 
Heater-Cathode Voltage: 
PACA GENE IIG orerireeckstibecsnarane aate'd os os 4 el ela es 0d OREN. HT hina ae +200 max volts 
PCV ECM AIO Mechs fo aim oe coh da kia ie) «hace: a ea aiarera te A etal a TAIORIUS oeM elle oss e.e 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
VIMEO AR LOM EP IALO et cae, wlecea arate a icta ie a Seyeie ound asl Bis eleteiclee 0.65 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 17 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 9 pF 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


EMMA OFLA Cees, ae Roncetramniete eee es oc sss ail oe oes d bee dvewessdovonee 150 volts 
Grid-No.2 (Screen-Grid) Voltage .......0...0 ccc cece nce ee ecece 130 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 0 volts 
CCM ISSIDACIOUN ©... 5.5 conn aes oii civnes @ ie slare aie 6 a slale Shiels bale ELE 5 watts 
COSTED Ohe SEIT GLU, 8 SNIP ee ts rR AUER Beg 1.75 watts 
Bulb Temperature (At hottest point) ................ ccc wee cccces 225 °C 
TYPICAL OPERATION 

EAPCMESUD DIVERVOILAD Chet ilan cis ccs See tee eehe ee eee hee eee bebe 110 volts 
OT TSU ee AUT Oy 9% We 000) A: hed - a Ri Ak a ed 115 volts 
Sere OES IAS FUER CSIS TOR ge iy ails sajeae este eh nce ee a oe Be 62 ohms 
Peat An GTIG=INO.1, VOItAGE . . asd theese ck Cbeebies en bees s 3 volts 
Tero-pigualne late «Current ©. Po eee. eee ee Lio oie ho elven wre esnlave Sod Be 32 mA 
Maximum-esivenal Plates Current 2.0... 06s ccc cs sew ts oleic cco ew eletla 32 mA 
BETO ABDALNGTIGENO.2 — Current. ce oi. occoj6c0. 0.000, 0.0.0. 0,0-0:s:0 0 wi ecere.e-e.6 eAlerts ; T2 mA 
Maximum-Signa] Grid-No.2 Current ... 12 mA 
PHA PRISeSISUAN CCEA DDTOX.). (6. oc cio de wiles sc end abs b' oon a es wees 14000 ohms 
Pe remocmeree Wi. Shae scr, Stine | GR ai hai cee oh hae es cislee cae 3000 pumhos 
MU CHEMELES SCR COMM Te Lae PE odie) oi cusse diese wlaicredavele ale rahe usdiuale Qld welede a 6 6 3000 ohms 
Total Harmonic Distortion 8 per cent 
Maximum-Signal Power Output 1.2 watts 


TYPE 35EH5 
GRID -No. 2 
VOLTS #115 


PLATE (Ip) OR GRID—No.2 (Ico) 
MILLIAMPERES 


PLATE VOLTS 92CS-I055!T 
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MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For? fixed=bias’ operation®: °4 2.572 So oes see oe 0.1 megohm 
For’ cathode-bias operation *.. cue. cs coe oe ee he eae nee 0.5 megohm 
35GL6 Refer to chart at end of section. 


35L6GT BEAM POWER TUBE 


Glass octal type used in output stage of ac/dc radio 
receivers. Outlines section, 13D; requires octal socket. 
This type may be supplied with pin No.l omitted. 
Refer to miniature type 35C5 for installation, appli- 
cation information, and curves. 
Héater®avioltage (ae de)ti) i ciccnn sd eaurairo wonckc Gaiabo no care a A 
Heater gCurvents \ ash caus aes sct ted hah ach Mekare tee Oe a ae 
Peak=Heater-Cathodes Voltage iy 60 occ sta ate onto ines alan Serarcia operons 
Direct Interelectrode Capacitances (Approx.) : 
GridSeNosws tomb late tt pe os cess tay xno oem AOE ho ota a he 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 
Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) 


late. “Voltages Ge 5 see teh wince San cided Nk a eh gatas ote tee 200 volts 
Grid-No.2 (Screen-Grid) Voltage ............000 cece ce owe ee cee 125 volts. 
Plate) Dissipationh?. 208 Sybesma et rs Sa ee 8.5 watts 
Grid-No:2 Input® 228, 2.804 doe Pe ee ee Oe ES. eae, oe 1 watt 
TYPICAL OPERATION Fixed Bias Cathode Bias 

Plate Supply Voltage ....) 0.01.5 « « eee ee cca ee 110 200 volts 
Grid-No.2 Supply Voltage ......................00. 110 125 volts 
Grid-No.1 (Control-Grid) Voltage .................. —7.5 — volts 
Cathode-Bias (RESistor ie). cack x < a0e sila 5 eae ees sige — 180 chms 
Peak AF Grid-No.1 Voltage ....................00. 7.5 8 volts 
Zero-Signal Plate. ‘Current: . vi)... #282. See 40 43 mA 
Maximum-Signal Plate Current ................... 41 43 mA 
Zero-Signal Grid-No.2 Current 3 2 mA 
Maximum-Signal Grid-No.2 Current ............... % 5.5 mA 
Plate’ Resistance . #3... 8. tae oe ees 14000 34000 ohms 
TYANSCONGUCEANCE yi 6. hi Ee in eee oe ee 5800 6100 zmhos 
oad “Resistances >.> .53.. tek ec ee ee ce 2500 5000 ohms 
Total “Harmonic, Distortion) =. = .. “0. 10 10 per cent 
Maximum-Signal Power Output ............ See nonare 1.5 3 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For fixed-bial operation . .osisodunaanciot cs Radney coe ee 0.1 megohm 
Por eathodé-pbias operation. ¢ i534 ss Jace ees oscee Be 0.5 megohm 
H P 
35W4 HALF-WAVE OS 
al 
VACUUM RECTIFIER G) Ole 
Miniature type used in power supply of ac/dc re- ‘a 
ceivers. Outlines section, 5D; requires miniature 7- ,-@ N / AD 
contact socket. This type is equivalent in performance 0 
to glass-octal type 35Z5GT. The heater is provided with NC 
a tap for operation of a panel lamp. 5BQ 
Heater Voltage (ac/dc): z s% 
Entire Heater (pins 3 and 4) ................6- 35 32 volts 
Panel Lamp Section (pins 4 and 6) .......... 7.5 5.5 volts 
Heater Current: 
Between Ping ,3. amd 4:5 0m ot cs chs sob wire aie 0.15 — ampere 
Between. “Pins'"3" ‘and”67 oi. tics ee re ne — 0.15 ampere 
Peak Heater-Cathode Voltage ............ ccc ccc cceccecceccecees +360 max volts 


* Without panel lamp. 
** With No.40 or No.47 panel lamp. 
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Half-Wave Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 
Penmmminverservenate VOlLAZC. on 6 co ics tnt een ede c oe e le 5 360 volts 
ene ALOMOUTECNG oe eo r wae sete et USES ARS Ae 660 mA 
Average Output Current: 
i No Shunting Resistor ........... 66 mA 
With Panel Lamp and { Shunting “Resistor #0, 220). 420... 100 mA 
Withomtmeanels amp fos oo. sess Piet Se tees. wat. eee oe 110 mA 
Panel-Lamp-Section Voltage: 
Wihenmeanel. Lamp Failse sco ss. ores poten? coer ieee 17 volts 


Installation and Application 


OPERATION CHARACTERISTICS 
"__HALF-WAVE RECTIFIER 


TYPE 35W4 
agente VOLTS BETWEEN PINS N23 & 
N24 (NO TAP CONNECTION) 


PLATE VOLTS=!I7 RMS 


TOTAL EFFECTIVE PLATE-SUPPLY 
IMPEDANCE =15 OHMS 


C=CAPACITOR INPUT TO FILTER 


DOC OUTPUT VOLTS AT INPUT TO FILTER 


For heater considerations, refer to 
miniature type 35C5. 

With the panel lamp connected as 
shown in the diagram, the drop across 
R and all heaters (with panel lamp) 
should equal 117 volts at 0.15 ampere. 
The shunting resistor R. is required 
when dc output current exceeds 60 milli- 
amperes. Values of R,; for de output cur- 
rents greater than 60 milliamperes are 
given in tabulated data. 


TYPE 
35Ww4 


oc 
W7-V 
Uae OTHER OUTPUT 
N HEATERS 


(o) 25 50 75 100 

LOAD MILLIAMPERES ; 

S2CM-66/5TI 
AC Plate-Supply Voltage (rms) ................ 117 117 117 117 volts 
Friter-inputm Capacitor. (mS im wis sree «0 oe Mele nneng epee 40 40 40 40 uF 
Minimum Total Effective Plate-Supply Impedance 15 15 15 15 ohms 
Panel-Lamp Shunting Resistor ................ a 300 150 100 chms 
Avera vem Output wOUuUrreHt. agus... sacs sce ss slates a 60 70 80 90 mA 


+ No.40 or No.47 panel lamp used in circuit given below with capacitor-input filter. 
TYPICAL OPERATION WITHOUT PANEL LAMP = 


AG latce-SupplyreVGltage (EMS) icc ce ee ee ee ede 8 ope bide ele oe onaileteye La, volts 
RiriteEe UME OADACICOTIE |. or RUPA GE <a calor 6 csr a sceis sie jeteitiea sew «6 ee 40 L 
Minimum Total Effective Plate-Supply Impedance .............. 15 ohms 
Per CAO IRGDING RO LTLOUIE - 4.5 se herened teins foits felt te oe eres) & e Piote wb gue oneeye's Ienete 100 mA 
DC Output Voltage at Input to Filter (Approx.) 
Atenalt-londecurrent (50 -mA) «<4... nis awh Poe a tigers oles oeles 135 volts 
Atmrlt-joadncurrent’: (100 fA. )iiein.. as « syocstehs ais 2 yepnioge: opers iocelia eve aes 120 volts 
Voltage Regulation (Approx.): 
Era telOA) LOMPEUII-IOAG CULLEDE ic ocsusi. ec ois fexete oS 0 vie slo Weis «69.6 0 eels 15 volts 
MAXIMUM CIRCUIT VALUES 
Panel-Lamp Shunting Resistor :* 
TOM WV Are aR AP He dah ota see oboe te vobs 800 ohms 
For de output current of SOP VAG ee ahs cea cuceucl sea suee 400 ohms 
: GOMER PAM cere teste ot eer cre teeters 250 ohms 
* Required when dc output current is greater than 60 milliamperes. 
Refer to chart at end of section. 35Y4 
Refer to chart at end of section. 35Z3 


Refer to chart at end of section. 35Z4GT 
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HALF-WAVE 


35Z5GT VACUUM RECTIFIER 


Glass octal type used in power supply of ac/dc re- 
ceivers. The heater is provided with a tap for opera- 
tion of a panel lamp. Outlines section, 13D; requires 
octal socket. This type may be supplied with pin No.1 
omitted. For installation and application considera- 
tions, refer to miniature type 35W4. 


Heater Voltage (ac/dc): * 
Mntire; Heater (pins; 27and 3) 3. eee ee 35 
Panel Lamp Section (pins 2 and 8) ............ Tb 

Heater Current: 

Between. Ping .2 and? T(r oe eis ce ee ee 0.15 


Between! Pinse3:; and ime 2a. ate a 


* Without panel lamp. 
** With No.40 or No.47 panel lamp. 


Half-Wave Rectifier 


MAXIMUM RATINGS (Design-Center Values) 
Peak Inverse. Plate Voltage 
Peak Plate Current 


6) OS) 0 eRe vise) 6: ahieh/e™ elie sie) we yelle\e 6) « « ees 2 6 6. 0.0 .0h0e ent 


Drcidere Overs Css SOV MIS Ls 61'S" ser Sle 81'S Cis 6 v0 8s Os) eb) a ate al ehete ae 


: No Shunting Resistor ............ 
With Panel Lamp and { Shunting Resistor 


OFS Tei. ae (6) 0 © 8) 0 0 oer 6 we @hel er ee nemnNter el oat en 


ey 


SS Rie 9 eae} sl ae ie (8) 0) 1 dw @ wile. 6.) 0, af ee. ae (eiaiter etal acme 


TYPICAL OPERATION WITH PANEL LAMP+ 


AC Plate-Supply Voltage (rms) .... 117 117 117 
Filter-Input Capacitor .............. 40 40 40 
Minimum Total Effective Plate- 

Supply Impedance .............. 15 15 15 
Panel-Lamp Shunting Resistor ...... — 300 150 
Average Output Current ............ 60 70 80 


P 
(5) 
AL 
\ 
n@ Ne al 2 OF 
Orzo 
NC K 
6AD 
Es 4 
32 volts 
5.5 volts 
a ampere 
0.15 ampere 
+350 max volts 
700 volts 
600 mA 
60 mA 
90 mA 
100 mA 
15 volts 
117 235 volts 
40 40 uF 
15 100 ohms 
100 men ohms 
90 60 


AC Plate-Supply Voltage (rms) .................... 117 235 
Fiiter-Input Capacitor v.20 ch eg ens ce ein bes 40 40 
Minimum Total Effective Plate-Supply Impedance 15 100 
Average’ Output. Current’ 0) 8 eae 100 100 
DC Output Voltage at Input to Filter (Approx.) : 
At half-load current (50 mA) ................ 140 280 
At full-load current (100 mA) ................ 120 235 
Voltage Regulaton (Approx.) : 
Half-load to full-load current ................. 20 45 
MAXIMUM CIRCUIT VALUES 
Panei-Lamp Shunting Resistors: 
Oa TAG eed tee aah eee 800 
For de ouptut current of 80" MAS seni ali a HE cies fea F 400 
Nei 1 ga I PBI CREE A =e 2 : 250 
¢ Required when de output current is greater than 60 milliamperes. 
36 Refer to chart at end of section. 
36AM3 
Refer to chart at end of section. 
36AM3A % 


HALF-WAVE 


36AM3B VACUUM RECTIFIER 


Miniature type used in power supply of ac/dc re- 
ceivers. This type has a tapped heater so that the 
heater section between pins 4 and 6 can be used as a 
limiting resistance in the rectifier plate circuit. This 
heater section is not to be used as a panel-lamp 
shunt. Outlines section, 5D; requires miniature 17- 
contact socket. 


TECHNICAL DATA 


Heater Voltage (ac/dc) : 


iptRTECMBETeR Cer (EINS SLANG 4) aio ccs wis vudiel oles tolecerslé, 56.0 eye 
Mapmmecuon arin’ -o and OO)". t....0 cere eee ere ee ce 
enter eurtentaGlins §Si:and %6)  66.5.. Aidedey, lard eetroale 
Hearermuvarm-UpmDime. (AVEVAZE) oe. .c coco v cssyee crore nie e see 0 epee ais 


Heater-Cathode Voltage: 
Beer MU EUTEL CEHS S 5 cos oy/5) 0055) «1 +. 5 ehe.ay ©; ene) ex's, 6)" pects ar euagelniere +200 


Half-Wave Rectifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Pediominversesimiate | Voltage ves. ohh. nc ces ce eect eee nee ue 
Henke aAtee (ULE ty. At de oidcihcpcncls) SA Sanh ee e ee Fe CRSA, OE 
reed sa OME OUT OTST Che © LEP TOTG uccg ole eirosssetsiiey Sites hvisryes Nemtonode x pass Epon. ss a MOEES cdo dcncusueps © Sue 
TYPICAL OPERATION WITH CAPACITOR INPUT TO FILTER 

AC Plate-Supply Voltage (rms) .................. 120 
Pl berate @ANACltON eo. vcs «dicks oyeiin ds wells agsue.soeenese 40 
Total Effective Plate Supply Resistance ............ 
AVeravemOUuLDUtACUITENt .. occ .cnccececdeceeves bee ‘ 15 
DCE TOMCOUG am VOILA Ou). 0s 5. AN SGU cies Sees olan i 118 
CHARACTERISTICS 

Tube Voltage Drop for plate current of 150 mA .. 16 


Refer to chart at end of section. 


Refer to chart at end of section. 


service. Outlines section, 15D; 


CHARACTERISTICS Pentode Connection 
PIAUGHEVOILG ROM tile ics ot ee kc d eres 5000 50 13 
Grid-No.2 (Screen-Grid) Voltage ...... 139 130 130 
Grid-No.1 (Control-Grid) Voltage .... — 0 —22 
Plate Resistance (Approx.) .......... — —- 6200 
PTANSCONGUCLANCE™. 4.5 6.% thee sean cee oe —- 8800 
PAACOMMOCUTLONUMEEE fon. uae es hace vals — 450 
Grid=Nos2) sCuprent “6 25..8..05% 6 aw —_— 40 2.8 
Grid-No.1 Voltage (Approx.) for plate 

currenteorerls MAU 54-6 Tk ccs —8s — —39 
Ampitication SMactor ooo). oj cvc.eis.e.0.050.0 — _ 


** Grid No.2 tied to plate. 


DIODE—BEAM POWER TUBE 


Duodecar type used in television receiver applications. 
The diode unit is used for damper service and the 
beam power unit for horizontal-deflection amplifier 
requires duodecar 12- 
contact socket. Heater: volts (ac/dc), 37.8; amperes, 
0.45; warm-up time, 11 seconds; maximum heater-cath- 
ode volts, +200 peak, 100 average. 


Beam Power Unit As Class A, Amplifier 


459 
36 volts 
32 volts 
0.1 ampere 
20 seconds 
—350 max volts 
—350 max volts 
365 volts 
580 mA 
82 mA 
117 volts 
40 uF 
See text above 
q5 mA 
105 volts 
20 volts 
37 
38 


38HE7 


Beam Power Unit as Horizontal-Deflection Amplifier 


For operation in a 525-line, 30-frame system 


MAXIMUM RATINGS (Design-Maximum Ratings) 


PU LCMVIOILA COMME AS suis ee re eC Oat eee Meee ee eewe 
Peak Positive-Pulse Plate VMoltage#t: ca ft eciiian,. Gee ee eee: 
megmuNecative-ruise Plate. Voltage. oici..55 cts cicgsle «cs w < se + aumase 4 oll Saale 
PRIN CEM U ES ene te ira suatare Siac cas coeiars. oon ataehcie sna ciwlaceie cite kee eh 
DC Grid-No.I Voltage, Negative-bias value .................00008 
Peak Negative-Pulse Grid-No.1 Voltage .............cc0ccccccsces 
Pueragemi@atioder Current (ich. occ ds lve coe c See c bbb ke tb bbe 
REamm@HE NOM TTT ONG 2 6 auc cine sid Maia e oe Ae ab wee lee sade Petes « 
CMD ISSIDACIOM Ee rt se A . Foe Oe as oolia dl Mae ep eee eee ee AR 
eee LG MEL TULUM het ees, anata etd a a Ral sie dae ote wle del Sidi ea ee ees 


MAXIMUM CIRCUIT VALUE 


Ce OM OPC CUIL SIRCSISTANCE | os. os cc cis 0 6.0 be oe i 4.8 0. eles else sisi 6 Sajaunre 
7 A bias resistor or other means is required to protect the tube in 


Triode** 
Connection 
130 volts 
130 volts 
—22 volts 
— ohms 
—_— umhos 
m 

—- mA 
— volts 

4.2 
500 volts 
5000 volts 
0 volts 
150 volts 
55 volts 
330 volts 
230 mA 
800 mA 
10 watts 
3.5 watts 
1 megohm 


absence of excitation. 
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Damper Service—Diode Unit 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Peak "Inverse. Plate, Voltamethy ».:siccces ane bte's is cosets’ slehew 6 Ba me Sele 4200 volts 
Peak Plate “Carrent 25.20 26 ee ee ee ate a hcecoibas incre ices ereenenere 1200 mA 
Average, (Plate™ Current, ; [errr ec. Gas Sora Hae eee 200 mA 
Heater-Cathode Voltage: 
Peak “"walti@2 i. «noe hen «ce Oe erase -debee ts +200 —A200 volts 
Average /value Wim veel. Sinn: catdeiee weteaone i. +100 —500 volts 
Bulb. Temperature) (at hottest, point) Gn... . . facta. sence ce rots oie 200 °C 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 350 mA ................ 21 volts 


# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 


S8HK7 — piopE—BEAM POWER TUBE 


Duodecar type used in television receiver applications. 
The diode unit is used for damper service and the 
beam power unit for horizontal-deflection amplifier 
service. Outlines section, 15D; requires duodecar 12- 
contact socket. 


Heater Voltaire’ 4 ae / de) i < ercsccveciea-sGisivyars csihie aimcoumun ainoie.® alone winrete sotstene 37.8 volts 
HeatersiCarrent tem. Sane, eRe ek eit ie et Sted sttcneis ete se eeaeaTe 0.45 ampere 
Heater 7 Warm-up Time (Average). isci. owe oisiepey 0.000, 4,8 e eusieieyeis slows 11 seconds 
Heater-Cathode Voltage: 
Peak i values: sic. cs SER Ae oP Re Ee Pind ncn ate ete oc MA Me ate NTs +200 max volts 
PV OERZ OP VEIUC Kose er ein a) Re eos TROD CRR Sareuere ree lencticdenere aiaislicickees 100 max volts 


Direct Interelectrode Capacitances (Approx.): 
Diode Unit: 


Plate: to:Cathode ‘and!Heater) 3: nis. es. Ae. eee. BS 10 pF 

Gathode, to = Plate, ‘and. Heater 9) cic cy h cls 2 ie eck seeteiekens eiuceus 9 pF 

Heater to" Cathode “St Pec: Fe Ta ee SO eee 2 pF 

Beam Power Unit: 

Gridh Nosdkstor vk laters ay cea eu kaal eee ete este jai ade asia s Tecate bagey ote 0.38 pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 19 pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 8 pF 

Beam Power Unit as Class A, Amplifier 
Triode** 

CHARACTERISTICS Connection Pentode Connection 
Plate: -Voltage shu34 8s... vs0es ciate bce 130 3500 50 130 volts 
Grid-No.2 (Screen-Grid) Voltage .... 130 130 130 130 volts 
Grid-No.1 (Control-Grid) Voltage .... —22 0 —22 volts 
Amplification Factor ...............- 4.2 — —_— = 
Plate, “Resistance =... Wie sc stew — — — 6200 ohms 
Transconductance —.............eeeees — — — 8800 pmhos 
Plate: Current. icc +... Suse os ae — — 450 60 
Grid-No.2 Current ©22) %Gm..0...... Meet — — 40 2.8 mA 
Grid-No.1 Voltage (Approx.) for plate 

current.Of il A ees ce ee _ —66 —_— —39 volts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance ......:.....ceeeeee «lal ahahatsga tires Lteoah 1 megohm 
** Grid No.2 tied to plate. 

Beam Power Unit as Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 

MAXIMUM RATINGS (Design-Maximum Values) 
Plate a VOitawe,, Sica cee eee cate te en Cota, AEN Ree eens ae 500 volts 
Peak’ Positive-Pulse” Plate’ Voltage s2 33.62% «So ihe be a he Pee te 5000 volts 
Peak Negative-Pulse Plate Voltage .......... 2... cc cece eee 0 volts 
Grid-No.2) Voltage “Usitn Ooo Ete ore IRS eae ka ae ts 150 volts 
DC Grid-No.1 Voitage, Negative-bias value .............eeeceeeee 55 volts 
Peak Negative-Pulse Grid-No.1 Voltage ...............-.-seeees 330 volts 
Average'* Cathode r:Current! {isc Re ae a Se 230 mA 
Peak-..Cathode. Current (2. 30.50 ic eh ceed oes ee ae Sch egies Perens 800 mA 
Plate “Dissipationta «ccc sec tee cicero seed ated ea er aati ota eactea eieraee 10 watts 
Grid-No.2 “Input "3%. 2S Fee es Se: RE IS a eee 3.5 watts 
MAXIMUM CIRCUIT VALUE 
Grid-No.1-Cireuit” Resistance’ >: 056.5220 cbse sb weit ebb Sa Seaeee ee 1 megohm 


+ A bias resistor or other means is required to protect the tube in absence of excitation. 


TECHNICAL DATA 461 
Damper Service—Diode Unit 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 
Peakeunverse 1Plate Voltavedt o>. acis. ives vies eials clas aieiaiere vcd cleteeeae e 4200 volts 
eee EE ECP OTN Ges OS HGEY SS ost ow 0. a) si 05/0) ha) sie 4.-e.0!'e gh aca svat ane) Qa wena 1200 mA 
Penne mC TIFTONG (oo a craps: kes a a-cu.0 b'sce 4 eie olen wieca-ceiale aves slave oe 200 mA 
Heater-Cathode Voltage: 
PCUMMAMAULICIE co 1 Ted MISS cic 'c ieee cc hes oe asad eace eb ee +200 —3700 volts 
eee IRPRSMMNE INT te as ang ht wld es inca +100 —500 volts 

Buaib: Temperature (At hottest point) ’® [20.000 0b ecco eeeeles 200 °C 
CHARACTERISTICS, Instantaneous Value 
Tube Voltage Drop for plate current of 350 mA ................0. 16 volts 
# Pulse duration must not exceed 15% of a horizontal scanning cycle (10 microseconds). 

Refer to chart at end of section. 39/44 

Refer to chart at end of section. 40 

Refer to type 6KD6. 40KD6 
Refer to chart at end of section. 41 
Refer to chart at end of section. 42 
DUAL BEAM PENTODE 42KN6 


cathode volts, +200 peak, 100 average. 
Class A: Amplifier 


Triode* 
CHARACTERISTICS Connection Pentode Connection 
WInte VOMARCD oi. oc s+ ols scale © here 130 5500 60 130 
Grid-No.2 (Screen-Grid) Voltage .. 130 125 125 130 
Grid-No.1 (Control-Grid) Voltage . —20 — 0 —20 
Plate Resistance ................- 2 o — 4000 
. Transconductance................ a — — 16000 
Plate Currente jo. 525 oes dae ies _— — 8004 100 
Grid-No.2 Current ................ = ~— 504 4 
Grid-No.1 Voltage (Approx.) for 
plate current of 1 mA ........ —_ ~- — —33 
Grid-No.1 Voltage (Approx.) for 
plate current of 75 wA ....... od 100 — — 


Amplification Factor ............. 4.5 


4 This value can be measured by a method involving a recurrent waveform 
maximum ratings of the tube will not be exceeded. 


* Grid No.2 connected to plate. 


Horizontal-Deflection Amplifier 
For operation in a 525-line, 30-frame system 
MAXIMUM RATINGS (Design-Maximum Values) 


Dime ate SUDDILY. 6 V OLLALE wy.4 cies. ix 5 ciahehspe + Sik.s. Bais sbhoisberdntpeele oe cee 770 
Peak Positive-Pulse Plate Voltage# ................c cece eee eee 6500 
Peak Negative-Pulse Plate Voltage ........... ccc ccc cece cee enes 1500 
fe eee aaa MONTE Oe hie): See tials, Siarcredt aie cies RRS oR Rd ES sla ate 220 
Peak Negative-Pulse Grid-No.1 Voltage ............... ccc ee uee 330 
PAVEERPO ECR CHOCGMBOUTTONE oo oic 6 c5 66 csc oie no cise vin se ous ol o0 cilemiahe ave ps 400 
Sear OCS CAT TONG). 565, 553.2.) oi al'ora:s hele SUB bi ehonaenne tamed « eheraii Nes 1500 
Sean Com SEER EA REM Me 000 a a su-ay avs one) sauioseiley oie alas etieg Sai suoaiieh oie) a Mosel alter’ 30 


ie MeL COT EI TSENG tis ics fe ey bic sailor iiehahiss eaulad ode) oj MayloweilaasyS a )eyldae, oo. e\-0jassi v's wie a's 5 
Bulb Temperature (At hottest point) ..................000- Sieve like 260 


Duodecar type used as horizontal-deflection amplifier 
in color and black-and-white television receivers, with 
units in parallel. Outlines section, 16D; requires duo- 
decar 12-contact socket. Heater: volts, 42; amperes, 
0.45; warm-up time, 11 seconds; maximum heater- 


such that the | 
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MAXIMUM CIRCUIT VALUE 
Grid-No.1-Circuit Resistance ............... Ce a SRR ac Sener eek oe 


1 


megohm 


# Pulse duration must not exceed 15% of one horizontal scanning cycle (10 microseconds). 
e A bias resistor or other means is required to protect the tube in absence of excitation. 


43 Refer to chart at end of section. 
45 Refer to chart at end of section. 
45Z3 Refer to chart at end of section. 
45Z5GT Refer to chart at end of section. 
46 Refer to chart at end of section. 
47 Refer to chart at end of section. 
48 Refer to chart at end of section. 
49 Refer to chart at end of section. 
50 Refer to chart at end of section. 
50A5 Refer to chart at end of section. 
5S0B5 BEAM POWER TUBE 


Miniature type used in output stage of compact ac/dc 
receivers. Outlines section, 5D; requires miniature 7- 
contact socket. Except for basing arrangement, type 
50B5 is identical with miniature type 50C5. 


30C5 


25C5 BEAM POWER TUBE 


Miniature type used in output stage of compact, ac/dc 
radio receivers. Outlines section, 5D; requires minia- 
ture 7-contact socket. This tube, like other power-han- 
dling tubes, should be adequately ventilated. Within its 
maximum ratings, type 50C5 is equivalent in perform- 
ance to glass octal type 50L6GT. Type 25C5 is identical 
with type 50C5 except for heater ratings. 


25C5 
Heater Voltage «(ac/dc) >. Ssisss2s.. 4. aethxisnee. ent 25 
Heater Current meek Sn Cia 26 Se ee ae 0.3 
Heater-Cathode Voltage: 
Peak ‘value 22 20 0.5. Oe re ee ee ee +200 max 
Averagesvalues. sfici a Ales eae Saracen te ce 100 max 


Direct Interelectrode Capacitances (Approx.) : 
Grid, No.1: to., Blatesraicis Bee unin ae Je. ae eee eae 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 

Plate: FVolta wes woe ris oc cH hakete sake siete at otalub rect ahatal ticker mei: Siete 
Grid-No.2 (Sereen-Grid) Voltage ............ 0... ccc cece eee eee 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value ............ 
Plate* + Dissipation: Verio t oot oo heath APN he At Pen Ee 
Grid2No:27 Input. NR kane eee ev tee ede amedes ens cee ewe 
Bulb Temperature, (At shottestispoint)) 4c eeu). dos oes se ee eee 


+200 max 
100 max 


TECHNICAL DATA 463 


TYPICAL OPERATION 


Cn 588g ESS So ll Io a OL es ie ae a ar 120 volts 
ee REESE CFOS 2 yg ce it eget ta eels Sree ea a eta se eleie late 110 volts 
Griug-tio.f (Control-Grid) Voltage 026). oi. . cise ee ere eiciele oe eee ee —s volts 
Pome SEI=INO:) VOILAZE «wwe cc ee cc tee ewe nccecvcscaee 8 volts 
emma iate: Current: 0.5. fbb oe eh ek ech cede ben edions 49 mA 
Maximutri-signaly Plate Current ...... ccc cee cc wees wnsenccens 50 mA 
“Lero-signals Grid-No.2. Current 5.05%. 005. SDRC. Ge eho 4 mA 
Maximgumenivneal,Grid-NO.2. Current. 0.65 oie cdisducw oficadologs «oie one 00 8.5 mA 
Pt eeLecIBEAnCe | (CA DDIOX.) oo. .cc cece ee ce tee ae cere ea nebeen ee 10000 ohms 
PRM ICUICLANCE icc ws Shak Vd dake s Dok s cehlee bees oT SIAR Ts Tee ot 7500 pmhos 
eeea ESPEN ROO Bt Fe lt Fa choice cane: SOTO aceiraS pole esatas ow ath Hele io one 2500 ohms 
Worst tarmorien DIStOTLION,... ....... 0. cee deciles ccetentetcncestats 10 per cent 
Maxtmium-=sipnalncower .OUtDUE oo. ic bee ce cee ween ceeon 2.3 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
MEE ERE PIAS ODETALION. © 0.16 is: cd:008 ale ’s aig cuore utocenclis, ebaueeUsreusra: eiate oamiere 0. 

0 


: megohm 
mor cathode-bias operation oe. os oe ccicleac tec eb ebiawecvece vidios 


1 
5 megohm 


TYPE 50C5 GRID—No.2 VOLTS=I10 
PENTODE CONNECTION 


PLATE MILLIAMPERES (Ip) 
GRID-No.2 MILLIAMPERES (Ico) 


PLATE VOLTS 92CS-6603T 


Installation and Application 


The 50-volt heater is designed to operate under the normal conditions of 
line voltage variation without materially affecting the performance or 
serviceability of the 50C5. For operation of the 50C5 in series with other 
types having 0.15-ampere rating, the current in the heater circuit should 
he adjusted to 0.15 ampere for the normal supply voltage. 

In a series-heater circuit of the “de power line” type employing several 
0.15-ampere types and one or two 50C5s, the heater(s) of the 50C5(s) should 


be placed on the positive side of the line. Under these conditions, heater- 


cathode voltage of the 50C5 must not exceed the value given under maximum 
ratings. In a series-heater circuit of the “universal” type employing rectifier 
tube 35W4, one or two 50C5s, and several 0.15-ampere types, it is recom- 
mended that the heater(s) of the 50C5(s) be placed in the circuit so that 
the higher values of heater-cathode bias will be impressed on the 50C5(s): 
rather than on the other 0.15-ampere types. This is accomplished by arrang- 
ing the 50C5(s) on the side of the supply line which is connected to the 
cathode of the rectifier, i.e., the positive terminal of the rectified voltage sup- 
ply. Between this side of the line and the 50C5(s), any necessary auxiliary 
resistance and the heater of the 35W4 are connected in series. 

As a power amplifier (class A:), the 50C5 is recommended for use either 
singly or in push-pull combination in the power-output stage of “ac/dc” re- 
ceivers. The operating values shown under typical operation have been de- 
termined on the basis that grid-No. 1 current does not flow during any part 
of the input cycle. 


Refer to chart at end of section. 50C6G 
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HALF-WAVE 
50DC4 VACUUM RECTIFIER 


Miniature type used in power supply of ac/de radio 
receivers. The heater is provided with a tap for opera- 
tion of a panel lamp. For typical circuit, refer to type 
35W4. Outlines section, 5D; requires 7-contact socket. 


Heater Voltage (ac/dc): * 
Entire Heater (Pins 3 and 4) ...............66- 50 
Panel-Lamp Section (Pins 4 andis6): 24.. FS 7.5 

Heater Current: 

Betweene Pinsi’S: and..4 | cow sccm s Sel eioren 0.15 
Between. Pins (3: and (6) iocos os cece le wiser sie enorete — 
Peak’ Heater-Cathode Voltawe  . <<< fei iinjers dione’. tucvsiose sleicle| «jseuerm)e ous 


* Without panel lamp. 
** With No.40 or No.47 panel lamp. 


Half-Wave Rectifier 


MAXIMUM RATINGS (Design-Maximum Values) 
Peak ‘Inverse. Plate Voltage! s.r hoe ew feet orto = yess eepoare olcke 
Peak Plate 9 Curremt: ae. Bye pirciektncusctinc cnsboncacs Tew brnsas Neuss csustuslerhse cise es 
Average Output Current: 

No Shunting Resistor ............ 


With Panel Lamp and { Shunting Resistore .............. 


‘Without: Panel UIbamyp 9 for eriiwrrotewcuses ee bere ob adhe Oras ers 
Panel-Lamp-Section Voltage (rms) : 
When Panel Lamp Failsé 2.0.5 5c. ce i reidace <0 Eo 055 eee sisi s 


TYPICAL OPERATION WITH PANEL LAMP{ 


AC Plate-Supply Voltage (rms) ...... 117 117 117 
Filter-Input Capacitor .............. 40 40 40 
Minimum Total Effective Plate- 

Supply Impedance .............. 15 15 15 
Panel-Lamp Shunting Resistor ...... 450 200 100 
Average Output Current ............ 70 80 90 
TYPICAL OPERATION WITHOUT PANEL LAMP 
AG’ Plate-Supply.. Voltage ~ (rms)? aires, coe ee le coe ee ve 
Filter-Input mi Capacitor) Umi so et er Oe CMP hae cin sverenclnieferaieteteier 


Minimum Total Effective Plate-Supply Impedance ................ 
Average Output Current 
DC Output Voltage at Input to Filter (Approx.): 
Athalf-load: current <(6.55 MAb cess au ohas as class 0.05 een 0 nas) ogame 5 
At tull-load current. (iIO™mAYy a eee see tenis hee ee Slee 
Voltage Regulation (Approx.): 
Half-load>.to7 full-load current). c.. se a ee ee eke eas 


20 


volts 
volts 
volts 


ampere 


ampere 
volts 


volts 


¢ No.40 or No.47 panel lamp used in circuit with capacitor-input filter given under type 35W4. 


e Required when dc output current is greater than 70 milliamperes. 


50EH5 Refer to type 6EH5. 
50FE5 Refer to chart at end of section. 
50FK5 Refer to chart at end of section. 


50HC6 POWER PENTODE 


Miniature type used in the audio-frequency power- 
output stages of radio receivers. Heater is provided 
with a tap for operation of a panel lamp. Outlines 
section, 5D; requires miniature 7-contact socket. Heater: 
volts (ac/dc), 50; amperes, 0.15; tap volts (without 
panel lamp), 7; maximum heater-cathode volts, +200 
peak, 100 average. 


MAXIMUM RATINGS (Design-Maximum Values) 

RMS Heater-Tap Voltage, when panel lamp fails ................ 
Plates Voltage sins sautaiy dktkiee. 3:5. «asad iaucdsemie ae eiedenas® crane Gre coarse nenore 
Grid-No.2. (Sereen-Grid) Voltage ...c. cc ccccsccewwccesensecescus 
Plates Dissipation 7s soci ek easier shegaroesc leva Bhoieerekels Oia CR 
Grid-No,2-21nputl Sar: ®. emer Baca cote ree ieee cre sie eee ticle e ole teiererarene 


volts 
volts 
volts 
watts 
watts 


TECHNICAL DATA ; 465 


CHARACTERISTICS 

SEMIS VMEN OITA LO) a5, ic bs as is 6, 60 oe ole eh alle! svdiepaitueaee © a ceeum Soe Gyeuetece 110 volts 
Mee MRAM IE MN EEOC 8 da wie os, als lal msl a ciavdisttee oie eee ne tae tee 115 volts 
Peak AF Grid-No.1 (Control-Grid) Voltage ...................... 3 volts 
PEER CRM PCOS IS COT RNa eta! hte Sells chs. oMLRSe ME «Nels, Sie ge cece oi 62 ohms 
Ce A SS OT OT 5 0a 42 mA 
BeMiaxiimnum-oisnalver late. Current: 662.66 666 6. cha bow ddd déadadee: 42 mA 
POLO Stier iG=NOs25-CUTVEN bith ss ir 6a ce eles tae oe ve seo melee bees 11.5 mA 
Maximum-oenalnGrid-No:2 Current  . os. e ewe cw rp wwwmwesece 14.5 mA 
Me Re MILesIStATI COMA DDYOX.) ff... ce sc gece pcs we sune deve mesae ne onl’ 11000 ohms 
PiPAOCOMAUCLARCC MO fms Blea e hen eed ena Me guscls ese au b> PRR Sse 14600 umhos 
Loepnig! LOSES UCTS lt ale yo ae ee rR es 3000 ohms 
meotal tarmonic pOistortion Approx.) 709. 00...%. fee ee cease teens 7 per cent 
Pumectuamo-signainst ower Output ... 2.2.65. .cee es Hebe eee ne alee 1.4 watts 


POWER PENTODE 50HK6 


Miniature type used in audio-frequency power-output 
stage of radio receivers. Outlines section, 5D; requires 
miniature 7-contact socket. The heater is provided with 
a tap for operation of a panel lamp. Heater: volts 
(ac/dc), 50; amperes, 0.15; tap volts (without panel 
lamp), 7; maximum heater-cathode volts, +200 peak, 
100 average. 


Class A, Amplifier 


| MAXIMUM RATINGS (Design-Maximum Values) 

aOR GYULA ME ok sh bio als scakarele wiene wieguiwier nieielay%e Ovando wialeeie 6 se 150 volts 
Grid-No-2 | (screen-Grid),, Voltage |) 2h). Sn heed. oe ce ee ccc ee wee 130 volts 
bead cat OM STALE OTN SNE Vege 5520 Ao) 5 fo Sule es oye, oop doe a sban tag a) oobi ni o yer ouance'a lo Sears 5.5 watts 
| OSEGSIOIGDRN “LE COR St Sea Sa en ee Se eee ot eee ee ae hea watts 
| RMS Heater-Tap Voltage When Panel Lamp Fails .............. 14 volts 
TYPICAL OPERATION AND CHARACTERISTICS 

eae om Let CT RN 3 Se). ects oA toiletries Os Kin os edie erate eee -ee 110 volts 
BRCCETC INGE CMV OILERS Cm Ho 8. Re as ens reson! Sauer sug eysHO oa es drslaie elena 110 volts 
MermosNolmen(Control-Grid) “Voltage “ooo... ee cee ewe ec ecsleeae —7.5 volts 
Rear Grid NO; 1) V.OLLAGE. a ass gs = tao ade ele capeeeie es eens 7.5 volts 
Per O= Ie Nal EAteL MOULTON CIs «0 hs Matte ute slice, seven ee fe. oo wisle ee jee o's 49 mA 
iateximum-sigvals Plate Cirrent’ 9:0... okay mdse ene tees ees 50 mA 
iZero-SignalmGrid-Nove, Current et i Oi oii. hg. se RS She tye so oaks 2 elo e's 4 mA 
ieaxainiim-sienal eGrid-No:-2. :Current: ©... . ...sitie cea chee wee winsese 8.5 mA 
eet mivecis ta lrCem (CA DDEOX. oy stele <2 eyo cna ss «6 aushe exe wtdtsielle’ eevee eels ws 6 10000 ohms 
Ba ATA COMEIICGAIICOM Sees i eters cela Mote tele ote is cafe ee NEN als cole eb tein es 7500 umhos 


‘Pose 


iPortal eitarmoric i. Distortion’. (ADDYOX.)! i... ssa. ees ath sates 2 oo were e sey 9 per cent 
Maximum-sigonarelower Output OS. 2. 065 nee Ewes ce ete ee ees 1.9 watts 
| MAXIMUM CIRCUIT VALUES 
| Grid-No.1-Cireuit Resistance: 
Pe metUKeG-PIAS MOPCTOEbION sfesic 6 ois ois sos 0S 5 arwe wie an rprar's bile eiwlet enerieliere ei 0.1 megohm 
Harmen titOUl=DIAS FOPCLALIONS . 2.0 luc ss lebehestans sso cas gaitle ss @ 8st were 0.5 megohm 


50L6GT 


BEAM POWER TUBE 25L6GT 


Glass octal type used in output stage of ac/dc radio 
receivers. Outlines section, 13D; requires octal socket. 
This type may be supplied with pin No.1 omitted. 
Refer to miniature type 50C5 for installation and ap- 
plication information. Type 25L6GT is identical with 
type 50L6GT except for heater ratings. 


25L6GT 50L6GT 


tector Volare (AC/dC). 2545 oats Nabe ign dab le 25 50 volts 
MPCAReMMQIIETONU ie << ct tt cccche oo a ie Me soatun ee © o tkeite 0.3 0.15 ampere 
| Peak Heater-Cathode Voltage .................e0e08 +90 max +90 max volts 
Direct Interelectrode Capacitances (Approx.): 
Sette UMS EVPUIIMEE CUE A ar sy cg a Meeks kis mah hey a vZ RS Sash onnspedavoulsieog sone Cdaqene 0.6 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 15 pF 


Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 9.5 pF 


466 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Center Values) 
Plate Voltage 
Grid-No.2 (Screen-Grid) Voltage 
Plate Dissipation 
Grid-No.2 Input 


TYPICAL OPERATION 


eee eee eee ener were een ere ene eee eee eee ese soe eeeee 


Spat Wi Lele sw, fet te) ey 6." et ia W/O ue! Wy (ee Ferma Tal, eet 


Ce 2) 


a0 © 6 «) Sle 8 8 6 © Site 5 46 [6 G0 6 6 6 6 6 6 6 ae 6 66 © le le me fe 


eee eeee 


eee wees 


e ¢ =u 6-0 fepp 


Plate: rSupplys Voltage? 52.5 Po ce ln HE Re 110 200 
Grid-No:2; SupplyaiVieltages nc checudoxn h teccuniae eae 110 125 
Grid-No.1 (Control-Grid) Voltage .................. —7.5 — 
Peak AF Grid-No.1 Voltage .................0cc00. 7.5 8.0 
Cathode=Bias)) Resistor: 06. sd 5cah5 oa vale eisive eh onines = 180 
Zere-signals (Plates Current o.c.ininc aw visas se ee cats 49 46 
Maximum-Signal Plate Current .................... 50 47 
Zero-Signal Grid-No.2 Current ................... 4 22 
Maximum-Signal Grid-No.2 Current ............ 10 8.5 
Plate Resistance (Approx.) ............0.cueeceees 13000 28000 
Transconduetances YI .iao kien ree Cee eR eee 8000 8000 
MoadiResistancerkic. 2 FO Sb Re cscs ects Meher et iam eteniaeioe 2000 4000 
Total Harmonic Distortion) .2.../)...00.. 00042. es 10 10: 
Maximum-Signal Power Output .................... 2.1 3.8 
50X6 Refer to chart at end of section. 
50Y6GT Refer to chart at end of section. 
50Y7GT Refer to chart at end of section. 
50Z7G Refer to chart at end of section. 
53 Refer to chart at end of section. 
60FX5 Refer to type 12FX5. 
7OL7GT Refer to chart at end of section. 
75 Refer to chart at end of section. 
78 Refer to chart at end of section. 
80 Refer to chart at end of section. 
84/6Z4 Refer to chart at end of section. 
117L7GT/M7GT Refer to chart at end of section. 
117N7GT Refer to chart at end of section. 
117P7GT Refer to chart at end of section. 
117Z3 Refer to chart at end of section. 
117Z4GT Refer to chart at end of section. 
117Z6GT Refer to chart at end of section. 


5879 


Miniature type used as audio amplifier in the 
stages of medium-gain public-address systems, 


SHARP-CUTOFF PENTODE 


input 
home 


sound recorders, and audio systems. Outlines section, 
6B; requires miniature 9-contact socket. For operation 
as resistance-coupled amplifier, refer to Resistance- 


Coupled Amplifier section. 


Heater Voltage (ac/dc) 
Heater Current 


Peak Heater-Cathode Voltage 


i rr | 


6 Eos eis Hisletereiele GFW 6's OMe ch ere eFereiies BeUNer a C ow Bowls 0 inks 


| 


eee wees 


Oe +e «ee 
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per cent 
watts 


TECHNICAL DATA 467 


Direct Interelectrode Capacitances: 
Pentode Connection: 


SS TAENIDCIMILOMEE LATE ONS IRUS fc es oles led ee sists ss eros oe tee es aie 0.11 max pF 

Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 2M pF 

Plate to Cathode, Heater, Grid No.2, and Grid No.3 ........ 2.4 pF 

Triode Connection* : 

POMONG ANG Pate . ciG cc. ee eed vee athe pelle si oes vs alone 1.4 pF 

Grid No.1 to Cathode and Heater ........... cece eee e cere ences 1.4 pF 

Plate to Gathode and Heater .........0 65sec ee ew eee wesc ewes 0.85 pF 
* Grid No.2 and grid No.3 connected to plate. 

Class A, Amplifier 
Triode Pentode 

MAXIMUM RATINGS (Design-Maximum Values) Connection* Connection 
RET TECUVORERE CURE Siicuds sieteutists So oye ose Gyayd 2 tenes 275 330 volts 
Grid-No.2 (Screen-Grid) Voltage ........ — See curve page 98 
rrd-Nolo supply “Voltage” ..2....5......- — 330 volts 
Grid-No.1 (Control-Grid) Voltage: 

PierAtine DIAS ~ VAIUG §... «suis coe es 55 55 volts 

IPOSICIVE-OIAS VBIUC Astaro. camisose vos 0 0 volts 
PeAaEC ADISSIPALION pi stts kee cee. Mee ee wees ale 1.25 watts 
Grid-No.2 Input: 

For grid-No.2 voltages up to 165 volts — 0.25 watt 

For grid-No.2 voltages between 165 — See curve page 98 
CHARACTERISTICS 
FEUER ORCAS Clee cos 5. ck cle wo chev eislinie oslo e wiare 100 250 250 volts 
RE TC N OLS ee ere cs cee op stich Sahe So! Mars lator atate's — — Connected to cathode at socket 
(este ISI ONO a, agen rs eee -— — 100 volts 
ENE S CR WE R69 Tk: 64 ee —3 “ —§8 —3 volts 
Aaplifcations (ACCOR x: yccc-'s a fem bee eispaw bie wens 21 21 — 
Plate Resistance (Approx.) ............ 0.017 0.0137 2 megohms 
TMTTANSCONGUCtANCE | cw sce ee es 1240 1530 1000 pumhos 

MEPArtom Gurren tii ae ck karla. ose ee awe Zee 5.5 1.8 mA 

Grid NOreeeGULTent. ... ce ons the aes sone _— — 0.4 mA 
Grid-No.1 Voltage (Approx.) for plate 

EVTOMUMOLE LOEHA | tt see cece eee _— — —8s ; volts 
MAXIMUM CIRCUIT VALUE 
GrideNocteOircdite ReESIStANCE on con ees eee ie poise Wa wea. e 8 oreo ae) oe Pas megohms 


* Grid No.2 and grid No.3 connected to plate. 


TYPE 5879 
/| TRIODE CONNECTION 
y/ |GRIDS No.2 & No.3 
ONNECTED TO 


TYPE 5879 GRID—No. 2 VOLTS=100 
PENTODE CONNECTION GRID-No.3 VOLTS=0 


PERES 
fe) 


Oo 


~ PLATE MILLIAM 
o 
MILLIAMPERES 


> 
PLATE (Ip) OR GRID-No.2 (Ica) 


0) 0 100 200 300 400 
PLATE VOLTS 92CS-7446T PLATE VOLTS 92CS-7439T 
BEAM POWER TUBE 5881 


Glass octal type used in the output stages of radio 
receivers and high-fidelity audio amplifiers. Outlines 
section, 29M; requires octal socket. For typical opera- 
tion as push-pull class A:, class AB: (within maximum 
ratings), and class AB: amplifier, and for curves of 
average plate characteristics, refer to type 6L6GC. 
Heater: volts (ac/dc), 6.3; amperes, 0.9; maximum 
heater-cathode volts, +200 peak. 
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Class A, Amplifier 


Triode Pentode 

MAXIMUM RATINGS (Design-Center Values) Connection* Connection 
Plate Voltages. 25: > 5 ieen ch bn Ses ee eas eee 400 400 volts 
Grid-No.2 (Screen-Grid) Voltage .................. ~- 400 volts 
Plate...Dissipation: 4... |... Sinn ken she een ee em RN es 26 23 watts 
Grid-Noi2 ~ Input eo oc neen na lew boobies bet GRR R ES ee ao 3 watts 
TYPICAL OPERATION AND CHARACTERISTICS 
Plates, Voltare cncice ortho oer ecseas rete le ee pc aise ea ore 250 300 250 350 volts 
Grid-No22: WViolta we a) simicwreecis so Sie een epee eles — — 250 250 volts 
Grid-No.1 (Control-Grid) Voltage ................. —18 -—20 —14 —18 volts 
Peak AE .Grid-No.L: Voltage)... j,i see cc ew els 18 20 14 18 ’ volts 
Zero-Signal:). Plates OCuryrentig usu. ea stale Sabena peel 52 78 75 53 mA 
Maximum-Signal Plate Current ................... 58 85 80 65 mA 
Zero-Signal Grid-No.2 Current ................200- —- _- 4.3 2.5 mA 
Maximum-Signal Grid-No.2 Current ............... —_ --= 7.6 8.5 mA 
MAND LIMCALION Ga BCUON. t.j2e itches Cec ole Dialanenele erent 8 = _ —_ 
Plate Resistance (Approx.) ...........-...00-eeeees —  — 30000 48000 ohms 
REANSCONGUCEAD CO He tis crvetedt aes areal mene site oto hte cyeteie eters 5250 — 6100 5200 umhos 
WOR ee NeSIStANCE IEE poy ya een es. eae elon Soe etre 4000 4000 2500 4200 ohms 
‘Total> Harmonic | Distortion. Ges ciate deoetie olen ee 6 5.5 10 13 per cent 
Maximum-Signal Power Output ................... 1.4 1.8 6.7 Ti.3 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

For” fixed=bias;-operation. (Rts. oak ee oe nc ce one ee nee 0.1 megohm 

Kor, cathode-biast.operationy «22. ks Soaciese-dislis ol sue ec ae ase le pee 0.5 megohm 


* Grid No.2 connected to plate. 


6973 BEAM POWER TUBE 


Miniature type used as power amplifier in compact 
high-fidelity audio equipment. Outlines section, 6G; re- 
quires miniature 9-contact socket. 


Heaters Voltage tac/de)) se ee ee Mba isk wr Moasce) Sete citer tee ee 
Heater! Curréntyd. 0.0026 donk oi Wes OAD Se SO Ee ee eee 
Heater-Cathode Voltage: 
Pediacvalueriere re toe eo ees a ae aise eee eee +200 max volts 
AVErame sr Valulieceitid ili iii 5 ao ecu dclete ele Be ee ee ee eae 100 max volts 
Direct Interelectrode Capacitances:; 
Grid-NosbobtowPlatesindh ns , oti ae ene ile aeckeee ae bac eee 0.4 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 9 pF 
Plate to Cathode. Heater, Grid No.2, and Grid No.3 ........ 6 pF 
Class A, Amplifier 
CHARACTERISTICS 
Rlate~ Voltages oc os a SRM Re RESET ch eee ONS 250 volts 
Grid-No.2 ; (Screen-Grid) Voltage 2.2 old... Gu. hots fs le De ee 250 volts 
Grid-No. ti (Control=Grid) “Voltage ter reid. .«. os. cis tema ime —15 volts 
Plates-Resistancet(Approxs) eer ee sk ee ee ae 73000 ohms 
TYANSCONAUCEATICe sh cok Meee sense ete ae Le esate eee ate ee eee 4800 umhos 
Plate siCurrent, 0 UFy Fae es ke a ich ce ees 46 mA 
Grid-Not? 2<Gurrent <5. cidie icc oe 4 ee Sa es OOP OR ee ee 3.5 mA 
Grid-No.1 Voltage (Approx.) for plate current of 100 wA ........ —40 volts 


Push-Pull Class AB, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate  V@ltawee aie oo oon x cice ein LE es ee SG Oe Doe os 440 volts 
Grid-No.2)t Voltage: yieade . Si ele een ee Seb. . ula gee 330 volts 
Rlate.. Dissipation ine «here tiehs, teed Babin dees SO ot Be. en ee 12 watts 
GTriIGsNGO: Ze INDUG wake ee ee ee ee Mee mee ey eee, rere v2 watts 
Bulbi'Temperature: (At! hottest'point) rnin. ho ee, A 250 °C 
TYPICAL OPERATION (Values are for two tubes) 
Fixed Bias Cathode Bias 

Plate Supply Voltage .............. 250 350 400 300 8310 volts 
Grid-No.2 Supply Voltage ............ 250 280 #290 300 8310 volts 
Grid-No.l Voltage a3... seo... mek kee —15 -—22 —25 — — volts 
Cathode-Bias Resistor ............... — —_ — 230 270 ohms 


Peak AF Grid-No.1-to- 
Grid-No.1 Voltage ............... 30 44 50 48 55 volts 


PLATE MILLIAMPERES 


TECHNICAL DATA 469 


Fixed Bias Cathode Bias 


Zero-Signal Plate Current .......... 92 58 50 80 V7 mA 
Maximum-Signal Plate Current ...... 105 FOG: 107 96 92 mA 
Zero-Signal Grid-No.2 Current ....... {i oop 2.5 6 5 mA 
Maximum-Signal Grid-No.2 Current .. 16 14 413.7 14 14 mA 
Effective Load Resistance 

PE MMRORLOMIBLODD foc 1520730 es» WS + om 8000 7500 8000 5500 6000 ohms 
Total Harmonic Distortion .......... 2 1.5 2 2 4 per cent 
Maximum-Signal Power Output ...... 12.5 20 24 15 a 4 watts 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

Bere fixead-bias! Operation"... . ee ee ee ee me acis evens 0.5 megohm 

Mor veatnoue-DiasS OPETAatioN .4 2... cals Sv ole eee ee wesc eweseeses 1] megohm 


Push-Pull Class AB, Amplifier 
Grid No.2 of Each Tube Connected to Tap on Plate Winding of Output Transformer 
MAXIMUM RATINGS (Design-Maximum Values) 


Piatevand Grid-No.2 “Supply: Voltage .......-26. 20sec eee neers 410 volts 
PBEM DISATDACIOn a Ot ae. SAE. Ae SOA I, oo ieee at teste 12 watts 
Ree ree et LUAU ea ay ac clay oo os cue age musiisteuous) «aie: syigae sven eieisneteaae ys m yee nes) watts 
Bulb Temperature (At hottest point) ............. 0. seen eee eee 250 °C 
TYPICAL OPERATION (Values are for two tubes) Fixed Bias Cathode Bias 
PIAL CMDR IU VIONTASE oe ines i ede esse wae o's 375 370 volts 
CridsNOl SOY) VOItTAZE . ok. 6 bedi c cc eee ae ee eee * # volts 
CRESTED So Ry VCCI hea ee rere pa —33.5 ~ volts 
(CatHoeeDIas RReSISUOr. be eke eee A Be oe cue alot — 355 ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ........... 67 62 volts 
Zero-signal Cathode Current .... 2.05.28 ..86p dee ols 62 74 mA 
Maximum-Signal Cathode Current .................. 95 84 mA 
Effective Load Resistance (Plate-to-plate) .......... 12500 13000 ohms 
Totals Harmonic: Distortion= 2.22. .5 0.0... cee ewes 1.5 i per cent 
Maximum-Signal Power Output ...............--05 18.5 15 watts 
‘MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 

BESET XK CEDIA FOPCTAGION © Mise cri sreteren etal e aie te egr elo ns ghaatatele! ofa a fe oe olla tala 0.1 megohm 

War CAL hdde-DiaS*TODETALION. oar. typcteti til kel Pylemetenere ots eedy ste sree» etal es 1 megohm 


* Obtained from taps on the primary winding of the output transformer. The taps are located 
on each side of the center tap (B+) so as to apply 50 per cent of the plate signal voltage to 
grid No.2 of each output tube. 

# Obtained from taps on the primary winding of the output transformer. The taps are located 
on each side of the center tap (B+) so as to supply 43 per cent of the plate signal voltage to 
grid No.2 of each output tube. 

e The type of input-coupling network used should not introduce too much resistance in the 
grid-No.1 circuit. Transformer- or impedance-coupling devices are recommended. 


TYPE 6973 pa TYPE 6973 GRID—No. 2 VOLTS=250 
GRID-No.|! SS) 0 
vo.ts=o | § ' 
WITH Ec2 AS i 
VARIABLE 3 Mm 125 
a 
[2) 
x a !00 
5 
x 
miiand’ 
Cae 
3 3: 50 
bs 
ee 25 
a 
iO ce) 100 200 300 4 
PLATE VOLTS 92CS-9389T 
PLATE VOLTS Sace aaon 


Miniature type used as phase inverter or resistance- 
coupled amplifier in high-quality, high-fidelity audio 
amplifiers. Outlines section, 6B; requires miniature 9- 
contact socket. This type is identical with miniature 
type 12AX7A except that it has a controlled equiva- 
lent noise and hum characteristic. For operation as 
resistance-coupled amplifier, refer to Resistance- 
Coupled Amplifier section. 


470 RCA RECEIVING TUBE MANUAL 


EQUIVALENT-NOISE AND HUM VOLTAGE REFERENCED TO GRID (Each Unit) 


Average Values Cris) f ir.sccre econ rere Ot oR a ore ee ieee ae 1.8 m4 
Maximum, Valuew.(rms,))© force en Waser ee ee Orme eee 7 uV 


+ Measured in “true rms’”’ units under following conditions: heater volts (ac), 6.3 (parallel 
connection) ; center tap of heater transformer connected to ground; plate supply volts, 250; 
plate load resistor, 2700 ohms; cathode-bypass capacitor, 100 uF; grid resistor, 0 ohms; and 
amplifier covering frequency range between 25 to 10000 cycles per second. 


e Same conidtions as for ‘‘Average Value” except cathode resistor is unbypassed and grid 
resistor is 0.05 megohm. 


7027 Refer to chart at end of section. 


7027A BEAM POWER TUBE 


Glass octal type used in push-pull power amplifier cir- 
cuits of high-fidelity audio equipment. Outlines section, 
9F; requires octal socket. This tube, like other power- 
handling tubes, should be adequately ventilated. 


Heater Voltage )\(ac/de)o 5S. cate swig aera Ce ee he 6.3 volts 
Heater iCurrentis svat icy ona oe igceiegeras > Sie en eae eee Ae en 0.9 ampere 
Heater-Cathode Voltage: 
Dede SEAT, 2 a, RCo SERS ei eran eee te Omer nne A ED =ME Le eine ceo. +200 max volts 
AVETAL ELH VALU! Fe ie cosiice oma Oral lee nore Fon ee ae eee 100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
GUida NGOs tO ts P lAten eta re trae earn tn ate ee eee eee 1.5 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ...... 10 pF 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 7.5 pF 
Class A, Amplifier 
CHARACTERISTICS 
Plate «>; Voltavesteictsicne oitic ood «eek beads om atl eo srchea ey Aedes 6 Siac ee 250 volts 
Grid-No.2 (Screen-Grid) Voltage .......... 0.0... ccc eee eee ees 250 volts 
Grid=No.1 =(Control-Grid): Voltage 25".)............. 222% PON oe —14 volts 
Plate} Resistance (Approxs)) 24:53 Bs oh... . Mb cee ae 22500 ohms 
TransSConaguctanCe wh. ..s cs «oie 0 oi cidsgis eos be ce see oA es ee 6000 umhos 
BlatesCurrentrtinnas . CRU eet Bes occ bio ee es 72 mA 
Grid-No:2:sGurrent> ticks 6 Heke ra Ee ic egos sin. 0 a Sere norm ateie 5 mA 


Push-Pull Class AB, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate paVioltage, oe. Lee ase oa ccrede ; OP. fees oka ee ee eee 600 volts 
Grid=No:2 MV oltave > oT rr simiccakas es AeA cr Mpa eh ous doe ee eee 500 volts 
Blate Dissipation (iscntnwkescotieceate enh pu k cons Poeakobtcbs 6 MR 35 watts 
Grid=NO:22Triputie Saeco te he cree SR de ahawe Se Te ene 5 watts 
TYPICAL OPERATION (Values are for two tubes) 
Fixed Bias Cathode Bias 

Plate Supply Voltage ................ 400 450 540 400 380 425 volts 
Grid-No.2 Supply Voltage .......... 300 350 400 300 380 415 volts 
Grid-No.1 Voltage .................. —2be —30° —38e — — — volts 
Cathode-Bias Resistor ............... — — 200 180 200 ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage 50 60 76 57 68.5 86 volts 
Zero-Signal Plate Current .......... 102 95 100 112 138 150 mA 
Maximum-Signal Plate Current ...... 152 194 220 128 170 196 mA 
Zero-Signal Grid-No.2 Current ...... 6 3.4 5 qT 5.6 8 mA 
Maximum-Signal Grid-No.2 Current .. 17 19.2 21.4 16 20 20 mA 
Effective Load Resistance 

(Plate-to-plate) ................. 6600 6000 £6500 6600 4500 3800 ohms 
Total Harmonic Distortion .......... 2 1.5 2 2 3.5 4 per cent 
Maximum-Signal Power Output ..... 34 50 76 32 36 44 watts 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation® ............ 0... c cece eee eee ee eee 0.1 megohm 
Por, cathode-bias:;) Operation. |... sca cc «o.com ok pia ais nica Gee 0.5 megohm 
e The type of input coupling network used should not intranet too much resistance in the 
grid-No.1 circuit. Transformer- or impedance-coupling devices are recommended. 


PLATE MILLIAMPERES 
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Push-Pull Class AB, Amplifier 
Grid No.2 of Each Tube Connected to Tap on Plate Winding of Output Transformer 
MAXIMUM RATINGS (Design-Maximum Values) 


Piste ana Grid-No.z Supply Voltage ........05 7. cee eee 600 volts 
PER ESTALIONNG ©... re ee isla ss hdd he dds Ae ed Sia gd iv awewe sas 35 watts 
ePIC ec cc Pilate vce oe ole aifatelald oO tala e eel ele Wa eet elie oie oad 4.5 watts 
TYPICAL OPERATION (Values are for two tubes) 

msmrrmmnye ace ee STR Pi. Pl. eR SD Sek ce aed dane anne MSE 410 volts 
GrideNo.2 USupply~ Voltaren ns. h SL OPe. I. Soke Cale s Peis ole * volts 
ne nMMeEE IOS T RCSIStOL =. |. 5 wc ac oc oo oo ofenanerd sare «aureus. wale wel mien 220 ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage .............. cece eee eee 68 volts 
Zero-Signal Cathode Current............. 00.6. e cece cece teen eeee 134 mA 
Maximum-Signal Cathode Current ..................- 0005 died EOE 155 mA 
Effective Load Resistance (Plate to plate) .................e eee 8000 ohms 
Word BeiATIMmoORiCe DIStOrtion” . 2. wc eee cc e cee cweeesbescs 1.6 per cent 
Maximum-Signal Power Output ............. cece eee eee e eee enees 24 watts 
MAXIMUM CIRCUIT VALUE 

Grid-No.1-Circuit Resistance, for cathode-bias operation .......... 0.5 megohm 


* Obtained from taps on the primary winding of the output transformer. The taps are located 
on each side of the center tap (B+) so as to apply 43 per cent of the plate signal voltage to 
grid No.2 of each output tube. 


TYPE 7O027A 
GRID-No.! VOLTS" 0 
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POWER PENTODE 71 89 


Miniature type used as power amplifier tube in high- 
fidelity audio equipment. Outlines section, 6G; requires 


9BL miniature 9-contact socket. 
Peaatet VOUBCO o My. cs. ssc eens os Webb am da eee ce tn ho cls oe Sn en TSS 6.3 volts. 
BAO PADIS ONT ed is a say oid in wd Siete Sere dle wine oie wie Sissi melee wm 0.76 ampere 
Peak Heater-Cathode Voltage ............ 2c scene creer eens +100 max volts 
Direct Interelectrode Capacitances (Approx.) : 
EI P ORIO LOPE ALON 50 bitenesegs Nicod pe otioysn > eyure ple cis Saree mates pmnavee. ooo 0.5 pF 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ....... 10.8 pF 
Plate to Cathode, Heater, Grid-No.2, and Grid No.3 ........... 6.5 pF 
PING T SELCA GED. as los ch os asa sete ena ip Wee este tapered? as ree 0.25 pF 
Class A: Amplifier 
CHARACTERISTICS 
IIR Ge cs stele y oe an a fe Wee oes bate nls Siete do apes ois ; 250 volts 
Grid-No.2 (Screen-Grid) Voltage ..........6. cece eee e eee e teen neees 250 volts 
Grid-No.1 (Control-Grid) Voltage .............- sees eee ne cere cers —7.3 volts 
Mu-Factor, Grid No.2 to Grid No.1 ......... 0. eee cece cree e erences 19.5 
Plate Resistance (Approx.) ...... 0... ese ce cece cree eee eee ete ee aneeee 40000 ohms 
TranTSCOMGUCTANCE «6. ce ee eet ct eee screens e es ecosveses 11300 pumhos 
ee erent Ores ote ee. Ms Bo Ee IS TIS Chl els 48 mA 


MetdeMo-e ICurrent 1). 5 i. ee Pela HIS oa 5.5 mA 


472 RCA RECEIVING TUBE MANUAL 


Push-Pull Class AB, Amplifier 


Grid-No.2 
Special 

MAXIMUM RATINGS (Design-Center Values) Connectione 
Plates Voltazettre. F238 |. Sy. ee: BS eee 400 375 volts 
Grids Noi? Voltagesiicn 2x6 .2eshee Sie oes aires, Sas aes 300 ° volts 
Cathode: Current, 230). Gh eG! Geta Seas 65 65 mA 
Pilate ‘Dissipation’ reauen0m%. Saale . eOwWaR. Fe eieeee 12 12 watts 
Zero-Signale Grid=No224  Nputine aa ee ee ee ene 2 2 watts 
Maximum-Signal Grid-No.2 Input .................. 4 4 watts 
TYPICAL OPERATION (Values are for two tubes) 
Plate: Supply eVOWwaAge src Sat hiaie een aay Pte — 375 volts 
PlatesVoltageien te scl es ee ee eons 400 me volts 
Grid-No:2-Supplya,Voltage: 755404. 6 oe ie ne oad — a 
Grid-Not2) Woltage 26 20 oes io ER ee Ee eee 300 e volts 
Grid-No° Pa Voltame wrens 15 ooo sane Shite eran eee —15 —- volts 
Cathode-Bias tResistoritsa eis aceasta aimee lo: —_— 220 ohms 
PesakvAE) Grid=No cls Volta genni oe a ae ee aster 14.8 V7 volts 
Zero-Signal Plate Current ........ 2. sssdes wery. sede’ 15 70 mA 
Maximum-Signal Plate Current .................... 105 81 mA 
Zero-Signal Grid-No.2 Current ...............6...0. 1.6 ° mA 
Maximum-Signal Grid-No.2 Current ................ 25 e mA . 
Effective Load Resistance (Plate-to-plate) .......... 8000 11000 ohms 
Total) Harmonie: Distortion 2.0.0.0 5 0 ces = ocleaio eresi eters 4 3 per cent 
Maximum-Signal Power Output .................... 24 16.5 watts 
MAXIMUM CIRCUIT VALUES Fixed Bias Cathode Bias 
Grid-No.1-Circuit Resistance ....................-- 0.3 I megohm 


e Grid No.2 of each tube connected to tap on plate winding of output transformer. 


# Obtained from taps on primary winding of the output transformer. The taps are located on 
each side of the center tap (B+) so as to supply 43 per cent of the plate signal voltage to 
grid No.2 of each output tube. 


71 99 MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

Miniature type used in high-quality, high-fidelity audio 
equipment, particularly in phase splitters, tone-control 
amplifiers, and high-gain voltage amplifiers. Outlines 
section, 6B; requires miniature 9-contact socket. For 
operation as resistance-coupled amplifier, refer to Re- 
sistance-Coupled Amplifier section. In direct-coupled 
voltage-amplifier phase-splitter circuits, the pentode 
unit should drive the triode unit. 


Heater sVoltagen(ac/de) os pcr aries eieners dee ec ecrle eee 
Heater Current er see ee Ee bic an ne ah eee 0. 45 ampere 
Heater-Cathode Voltage: 
Peaks value. capes eves ie tees AE a ae Oe ee eee +200 max volts 
Average value Os seh ee wes kd) One erent eA Ne Ra. CNS a Re ee ee 100 max volts 


Direct Interelectrode Capacitances: 
Triode Unit: 


Grid’ to" Plate™ so (hija aeiencdke eis Se Oe ee a ae Se 2 pF 
Grid) to Cathode: and® Heater’ sont .c5 ee ee er eee 2:3 pF 
Plate to; Cathodecand Heater ete tee eee otc eee 0.3 pF 
Pentode Unit: 
Gridi NOs Ore latee nee Cone oe re nate ein at ot acre arc hace sea 0.06 max pF 
Grid No.1 to Cathode, Heater, Grid No.2, Grid No.3, and 
Infernal Shicla eet. we eee ee ree er ee ae eee 5 pF 
Plate to Cathode, Heater, Grid No.2, Grid No.3, and 
Internal Shield a ee eas eta: Ait tame ty hath sepa anit AiR Aran My Bho 2 pF 
EQUIVALENT-NOISE AND HUM. VOLTAGE REFERENCED TO GRID 
Triode Unit Pentode Unit 
MedianiVialuaes (ems) poo k odaccic is wits ee aan Ee 107 35° LV 
Maxinium)Valuem(inms eres ccs cde ce oie o Ae he oe ween 1507 100¢ LV 


+ Measured in “‘true rms” units under the following conditions: heater volts (ac), 6.38; center 
tap of heater transformer connected to ground; plate-supply volts, 250; plate load resistor, 
0.1 megohm ; cathode resistor, 1500 ohms; grid resistor, 0.05 megohm; and amplifier covering 
frequency range between 25 and 10000 cycles per second. 


¢ Same conditions as for triode unit except: grid-No.2 supply volts, 250; grid-No.2 resistor, 
0.33 megohm ; grid-No.2-bypass capacitor, 0.22 uF; cathode resistor, 1200 ohms; and grid-No.1 
resistor, 0.05 megohm. 


PLATE MILLIAMPERES 


TECHNICAL DATA | 473 


Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) Triode Unit Pentode Unit 
Node MUO OME Et cot ce nik bia cr eue ate Besie ere Gistae cis 330 330 volts 
Grid-No.2 (Screen-Grid) Voltage ................... — See curve page 98 
eNO? SUDDIY A VOltagE 0c ob cb ea neha eee -— 330 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value 0 0 volts 
rater SSIDAtION wel. Sha Seihic-. Sess s SSE sted SES mete oe 2.4 3 watts 


Grid-No.2 Input: 


For grid-No.2 voltages up to 165 volts .......... — % watt 
For grid-No.2 voltages between 165 and 330 volts — See curve page 98 
CHARACTERISTICS Triode Unit Pentode Unit 
Pigcemsupply PVOlMage o.oo rede cc cee cre nee tees 215 100 220 volts 
GrdsNo.c Supply, Voltage. «co... ccce cone wesew ewe — 50 130 volts 
GriGgeNost WVolttacew =e... ss... RbAG Ae eT as eR —8.5 — — volts 
Muthouesbiass Resistor ..f.c. 1. sce eee cee eee dws — 1000 62 ohms 
IAMADTIGCATION UP ACLOL xn. cee se cine we ies sie aes 17 — — 
Plate Resistance (Approx.) ..... RS end Dio o aeae 0.0081 1 0.4 megohm 
EI eTIGCOMUUICEATICO TS, «oil. . Sapecichs sdccs, tases ehebtvgness * yerauopecd « 2100 1500 7000 umhos 
PAR COMM ETOTILION wedelias ot eee ee ce wehbe esate es 9 1.1 12.5 mA 
Grid-No-laGurrentinie. bse claws Bik Ss es oa 0.35 Shs mA 
Grid-No.1 Voltage (Approx.) for plate current 
OEM LO MILA Rc iesn gc ev hk SE Ts Ts ara —A40 —4 —- volts 
MAXIMUM CIRCUIT VALUES Triode Unit Pentode Unit 
Grid-No.1-Circuit Resistance :* 
Mor fixed-bias operation joc... d a ewe vi 0.5 0.25 megohm 
For cathode-bias. operation’ ..............0--8208+ 1 1 megohm 


*If either unit is operated at maximum rated conditions, grid-No.1l-circuit resistance for both 
units should not exceed the stated value. 


TYPE 7199 
PENTODE UNIT 
GRID-No. 2 VOLTS =130 


PLATE (Ip) OR GRID—No.2 (Ico) 
MILLIAMPERES 


rs) 100 200 300 400 0 100 200 300 400 
PLATE VOLTS 92CS-9693T PLATE VOLTS 92CS-970IT 
Refer to chart at end of section. 7247 


POWER PENTODE 7355 


Glass octal type used in the power-output stage of 
high-fidelity audio-frequency amplifier systems. Out- 
lines section, 13F; requires octal socket. Heater: volts 
(ac/dc), 6.3; amperes, 0.8; maximum heater-cathode 
volts, +200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate Voltage... ae Baie bese ee ieticn. ont, cal tate arn, «canta ty 500 volts 
Grid-No.2 (Screen-Grid) Voltage ............-. cee e eee tee eens. 400 volts 
Grid-No.1 (Control-Grid) Voltage, Positive-bias value .............. volts 
AveravenCathode: Currentiiiin. 60 2. ii ade 6 25 SEP Te alle atlaliatts lls fa as 100 mA 
PATER SSID AtlOMi ue ie. Lie ci linas oleic s wee alla aeler ede Seta lav's! 0G iol ellos oltre, ola) 5! ep dless 18 watts 


Ea RU SITSIN Gay cncrsys lo cae» uribbartprerd ce > term aug wyeisse San sere simqie Siqaye 3.5¢ volts 


474 RCA RECEIVING TUBE 
TYPICAL OPERATION AND CHARACTERISTICS 

Plate «Voltaren xc Bo ay ee cate ce Sie ke Laid ea rete peta ota 250 
Grid=-No.2= VOHae ese rr ee res i bis ae. Glare Mee aran i ateceiesbye aisle cate ener eter 225 
Grid& Nos Viol tar ere calc sis chee ee rises pss o evai ee hee eel eae eerie One tate acme ae —15 
Peak? AF" Grid= Nol Voltaren ee er ret a oie ie eteelacr ets Wate ls steneneboperers 15 
Pldte ‘Resistance *CA pproxs)\ gusts fe ried aiotaua ota ap terete omens ie ones tater cha 42000 
TPravisconductances OW 66). ie ee an nae tae la tt elt Seog erate wlaceNare: aie ig 7600 
Fero-Sipnall Plate Current 2 rasta to eee oe Rhee ee tetas ebenie sere ets 62 
Maximum SignalPlate’ Current): os sso 22 < filoti se onigg end ld eee ei ie 74 
Zero-Signale Grid-No-2s Currentin 05 din ftps ag oie oe masleyes ti a ris ciabaiere 3:2 
Maximum-Signal Grid-No.2 Current ........... 0... 22 eee eee ee eens 16.5 
Load Resists nce ule Fee Fe eh a ere ae a Fo ote Sse elie Shane 2500 
Total Harmonic Distortion (Approx.) .............. cece eee e ee eece 15 
Maximum-Signalg@Power Output » we... ose ksn cs semen ae se see 9 
Grid-No.1 Voltage (Approx.) for plate current of 500 wA ......... —35 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
HOLtAXEO-DIBS JOPCTACION: (4 ots). See ha eisvsewd hie dau a anise ales eC cre a Neate 0.3 
For 'cathode:bias ‘operation |. (209 Mn ce. Sado ES EOD ON ese os ate 1 


MANUAL 


per cent 
watts 
volts 


megohm 
megohm 


e Grid-No.2 input may reach 7 watts during peak levels of speech and music signals. 


Push-Pull Class AB, Amplifier 


MAXIMUM RATINGS (Same as for class Ai amplifier) 
TYPICAL OPERATION (Values are for two tubes) 


PlatereWoltag Gs alc. soe in ce-ch Gad eA ition te ee Rann eon ace 300 400 
GrrideNo 2 VOlta Se re oe ae ed rote aa iene Te 250 300 
Grid-Noil-Voltare2 ato! AA Bios eestiioens er —21 —34 
Peal: AF eGrid-No:1 Voltage. o. csreitieh es aie shee aes 42 60 
Zero-Signal Plate Current hei). 5 its ce ee me 100 56 
Maximum-Signal Plate Current .................... 185 175 
Zero-Signal Grid-No.2 Current ................e000. 5.5 320 
Maximum-Signal Grid-No.2 Current ................. 24 24 
Effective Load Resistance (Plate-to-plate) .......... 4000 5000 
‘Totals Harmonie: Distortion’ <...002 + ceo oaig a oo aaside es 2 6 
Maximum-Signal Power Output .................2..6- 28.5 40 


BEAM POWER TUBE 


7408 


Glass octal type used as output amplifier tube in high- 
quality sound systems. Outlines section, 18D; requires 
octal socket. 


Heater. Voltagev(ac/de iy: sac 5c aust aes can anes Muar aksnneniee che Cb brent aire 
Heater’: Current 2 fle Mee EE ere een eke. Dk, ae eraeetee eustinn Bikie 
Heater-Cathode Voltage: 
Peak value Wee TC bs ia oe Ache Maas His ss A eo 
AEV ETA SUA Le ea oo) Tie Red ne ora oer ERS ea the, encitec Pane ieee eats 
Direct Interelectrode Capacitances: 
Grid Inox Atom Tate i ce eh entice esae open ibe rll, be ie no ep peer ee 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 ....... 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 .......... 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plates ViGiGa ees Mee ete eel reaecere ence eee en Rats TARO coven cee 350 
Grid-No.2 (Screen-Grid), Voltage 2.5.0... b cece ewe casiscescnecege 315 
Grid-No2) Input ne ee Se OS ee, Re 2.2 
Plates Dissipa tions = :i5 Stile ear en te Ps ate ee 14 
TYPICAL OPERATION AND CHARACTERISTICS 

Plate’ Voltage? eee auiit s.r a Re Fe ne 2 60 250 
Grid-No;2.. Voltagzé,, coyreeet oe oe. 3 Doce ee 250 250 
Grid-No.1 (Control-Grid) Voltage .................. 0 —12.5 
Peak, AF Grid-No.1,. Voltage .. ys) 27. Ue ee — 12.5 
Zero-Signal Plate Current ito. oreee ae 100¢ 45 
Maximum-Signal Plate Current .................... — 47 
Zero-Signa] Grid-No.2 Current .................... 22¢ 4.5 
Maximum-Signal Grid-No.2 Current ................ — 

Plate -Resistance® (Approx. in tae . Ja see Fee ee — 50000 
Transeonductance yw ierdnee ne CO eee. — 4100 
Bodd'sResistances occ none fo ee ae ee tos — 5000 
Total “Harmonie’ Distortion’ 225 9r: Dh) anes ae — 


watts 


TECHNICAL DATA 475 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
HSHEECEC DIAS ODETACIONN cio fica dice oe bowler ies Lave, oie ahs he saiieyieli=. a sare las 0.1 megohm 
pr eedtHOde- bias HOPCrAtiON®, aie ss wre hisses wee Kkleners ots Cle eieiisl oe eats a adores 0.5 megohm 


¢ This value can be measured by a method involving a recurrent waveform such that the 
maximum ratings of the tube will not be exceeded. 


H P 
(4)_ (5) 
1@ OG SHARP-CUTOFF PENTODE 7543 
of (AD. Miniature type used in compact audio equipment. Out- 
1S 0 lines section, 5C; requires miniature 7-contact socket. 
ot This type is identical with miniature type 6AU6A ex- 
7BK cept that it has a controlled hum characteristic. 
HUM OUTPUT VOLTAGE 
Average Value, (rms, cathode bypassed) ............--.- seer eres Neon millivolts 
Average Value (rms, cathode unbypassed) ..........-..+-e+eseeees 0.9¢ millivolt 


+ Measured in ‘“‘true rms” units under the following conditions: heater volts (ac), 6.3; center 
tap of heater transformer connected to ground; plate and grid-No.2 supply volts, 250; plate 
load resistor, 0.27 megohm; grid No.3 and internal shield connected to eathode at socket; 
grid-No.2 resistor, 0.68 megohm; grid-No.1 resistor, 0.1 megohm ; cathode resistor, 1000 ohms ; 
grid resistor of following stage, 10 megohms; and stage gain, 340. 


Same conditions as above except that cathode resistor is unbypassed and stage gain is 110. 


2 


Gl 
6 
rae BEAM POWER TUBE 7581A 


Glass octal type used in af power-amplifier applica- 
“GQ, On tions. Outlines section, 19D; requires octal socket. For 
Sear typical operation as push-pull class A, class AB,, and 


O) class AB. amplifier, refer to type 6L6GC. This tube, 
Gs like other power-handling tubes, should be adequately 
7AC ventilated. Heater: volts (ac/dc), 6.3; amperes, 0.9; 


maximum heater-cathode volts, +200. 


Class A, Amplifier 


Triode Pentode 

MAXIMUM RATINGS (Design-Maximum Values) Connection* Connection 

2iesha: \YCIEARS 5 ee ee ol cee Orono ReSIS earn oro Onna sac ieioeNecanr 450 500 volts 
Grid-No.2 (Screen-Grid) Voltage ............-.-.+-- — 450# volts 
NUE CMPDISSID) AUTOM eg oo 2 cece sour. oad ynueus sese vege do alle eta tlewe suis 10) eyere 35 35 watts 
Grid NO SCP EN DUG SSiccicns chess os ey ckcps Sele sce ua aero’ suelo —_ 5 watts 
CHARACTERISTICS 

RiatemnVOltAe ess, < cisco ss euitae sas ee 5 te os 10 250 volts 
RIAN COM OLA ROME cic cic ee ae eee eee 300 250 volts 
Gre Norley OltAT ey CFE oie os os oo eM anme Ae es 0 —14 volts 
Pinte witesistances:(A Dprox..) 605 yee Gis os + «wpe here > byens 22500 ohms 
PAIS CONGUCEANCEEISSe (UU or Reine < ofa occc sb ce wees wena —— 6000 umhos 
ES ROLY OTUG IEE. be css an gbeefe fo is ose) = eG eID IE ore 8 woh ore one a's 210 72 mA 
GridsNo.2 Current «.... 62... 1 etc eee cee neces 25 5 mA 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 
Mormtixed-bias operation’ S|... .Go...50.... 78.46... 0.1 0.1 megohm 
Morieathode-bias operation .¢2:......25-..00.-- 0.5 0.5 megohm 
* Grid No.2 connected to plate. 


#In push-pull circuits where grid No.2 of each tube is connected to a tap on the plate 
winding of the output transformer, this maximum rating is 500 volts. 


4 Applied for short interval (2 seconds) so as not to damage tube. 


476 RCA RECEIVING TUBE MANUAL 


Class A, Amplifier (Triode Connection) 


MAXIMUM RATINGS (Same as for Class A, Amplifier) 
TYPICAL OPERATION 


Pla bese VOLE Os ree sherds ee ee ae ee eee MEG regs ee Meh Srey Rene 250 volts 
Grid-No;1 iNoltageviave<. tastime. o actelowek mods ers ois Md > eens —20 volts 
Peak. AF: Grid-No.1.. Voltage ......-0. .- 5. AG heaeRs <ote cere dae See 20 volts 
Amplification oF RGtOn Ci can nok < ole an on\} oe + kmvalete te ip Oise ade el ime ne tte 8 
Plate: Resistance LApprox.)) 2.6 0 ecs es ine man vm siana es Dee we wm lee cl aluiiels 1700 ohms 
TyansS CONGUCTAN CEM, co cubes Bete fac meesbeiloliays le ict atae oneit yo aleire Searels chen atenersttate coheue 4700 umhos 
ZVero<Signal.. plate Current gi soe 60 2h oe aba Mullis Witieay Beer ale 40 mA 
Maximum-Signal Plate Current ........... 0... cece cece cece eee eeee 44 mA 
TT OE Che ER OS TS. CE TLC cid ok eee Se, ate oe cprshiooie ete ce | Orth Contes erreeute toa folks Reals Se A oie ehia 5000 ohms 
Total Harmonic Distortion (Approx.) ......... 2.25 eee e eee eee eeee 5 per cent 
Maximum-Signal. Power Output’ 2 22s.2.5.. 5.50 6 Oe SS oe ole 1.4 watts 
7591 Refer to chart at end of section. 
7591A POWER PENTODE 


Glass octal type used as audio-frequency power-out- 
put tube in high-quality audio applications. Outlines 
section, 13D; requires octal socket. Heater: volts 
(ac/dc), 6.3; amperes, 0.8; maximum heater-cathode 
volts, +200 peak, 100 average. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


Plate: Voltage cic itarche re tie oe aes ioe acuetel Mokena teh otomeae teea i ateneh omeekcaaes 550 volts 
Grid-No.2 (Sereen-Grid) Voltage «0620. cc new eed Saee ema ee oe 440 volts 
Cathoder Current =... occss ER RE © See Ree Se reat hs ce 90 mA 
Plate: Dissipation We... oc ss ie ee a ciate he thn alone ote orate a «ol ef suis 19 watts 
Grid-No.2 Input. .......... -. MARES. TAAL. BAG aoe 3.3° watts 
TYPICAL OPERATION AND CHARACTERISTICS 

Plate Woltawe ree SPOR Pak, Shire AR Lene y ora Meet at trace eee 300 volts 
Grid-Noi2)) Violtavetr.c:. Anas in. bee) Cee hee. ieee ee Rae & eerste 300 volts 
Grid=-Nod.4(Control-Grid), Voltage) sila 2) sole ota s = We lelegtes 2 che Pays deeatenes —10 volts 
Peak, AF-Grid=Nocl Voltage: ee eae, Se! ie red, ea oe eee owe 10 volts 
Zero-Signal Plate; Currentiiey.. fe. Ba SE « Se chat OMe cur tcla- le ciates 60 mA 
Maximum=-Sirenal, Plate Currents .2 5. . Sib ce oh oe ae sce spe ee oe bes q5 mA 
Zero-Signatl’Grid-No.2""OCurrent 0. ae ee et ne © he eee ee emer ee 8 mA 
Maximum-Signal Grid-No.2 Current .............. 20.2 e eee eee 15 mA 
Triode-Amplitication. Mactor™ i. ¢ ciiciw wean cxctene nope rpcisssnena eno weieae sid 16.8 
Plate-Resistance (Approx. ) 2s... line esc ore Dees «te erent rater 29000 ohms 
THATISCONGIICtA NEES, isin. yayshe ies conte cline eos ee edie eee cast tae een er 10200 umhos 
LoddtResistamcer seed ic esanetsns ees eho tore po ID og a eget sroeorsnct ers 3000 ohms 
Total Harmonics Distortion aa 66 bem oes wo eos we etelie erodevote chevetal cleats 13 per cent 
Maximum-Signal Power Outpity ooo. o- cee ie ci ices Mise wiseieisisie ee 11 watts 


MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance: 
For fixed-bias: operation™: ... .«. @$acs-«ih i kanecb hee: a Roo 0.3 megohm 
For cathode-bias, Operation oi.) te.) Cire ene wee en a tote ea 1 megohm 


¢ Grid-No.2 input may reach 6 watts during peak levels of speech and music signals. 
* Triode connection, grid No.2 connected to plate. 

Push-Pull Class AB, Amplifier 
MAXIMUM RATINGS (Same as for Class A: Amplifier) 


TYPICAL OPERATION (Values are for two tubes) Fixed Bias Cathode Bias 
Plates Supply oltagwe: ooo le eis oa: g petetne legtene 350 450 450 volts 
Grid-No.2Supply #Voltagce: a. 6 es a ew ten yo 350 400 400 volts 
Grid-No.UsStpply Voltage 82. .60. 2: ck th eee ss —15.5 —21 = volts 
Cathode-Bias Resistor 

(Common to both cathodes) ................ — _- 200 ohms 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ...... 31 42 28 volts 
Zero-Signal: Plater Current Bienen oc. ioe = elle 92 66 82 mA 
Maximum-Signal Plate Current ................ 130 144 94 mA 
Zero-Signal Grid-No.2 Current .............+..-- 13 9.4 11.5 mA 
Maximum-Signal Grid-No.2 Current ............ 28.6 30 Ze mA 
Effective Load Resistance (Plate-to-plate) ....... 6600 6600 9000 ohms 
Total Harmonic Distortion.:..:.....0........0.:. 2 1.5 2 per cent 


Maximum-Signal Power Output ................ 30 45 28 watts 


TECHNICAL DATA 


Refer to chart at end of section. 


Heater) voltage (ac/dc) aan. no. ie ator. Sie Sighs ce eee lee 
Neer E CRO TN Gs Be Bache che ay = | saupep at eliaaase reegeitsgebetoenst nie ie/e ef sts) 80. os 


Heater-Cathode Voltage: 


Sages MRT ath Es Gs MUR oe ts Car srry ares alas) Hotei sateatotcbieralishtnie: Sivek Baie altel er eeBite: lo 
IAverace: Value... 2... 2 eee tare. PER baw lhs  Ahathheae th se 


Direct Interelectrode Capacitances (Approx.) : 


sda to tela teu) rs). Qe AE ce: ee)... Bat, HPO, eS 
Grid No.1 to Cathode, Heater, Grid No.2, and Grid No.3 
Plate to Cathode, Heater, Grid No.2, and Grid No.3 


RR OTEAEO MEY ia tal) os menses a ov era swe od ORR aw « owas sible wteteks ate 


Grid-No.2 (Screen-Grid) Voltage 


Pera Ce OatnOGGMOUTTENE . HAL s si cc uses cae eae see sie ss Seeks me DS 
ALO SRE DALIOIUMEE. 6). 56a0 AEE cooks be cae heb okies J os getergn APRerIET 
GAIN GEAR TITIUNG OT os oars Re kk oS wed + ERE LR Si ceen Oe es Se ess SERIEMS 
Bulb Temperature (At hottest point) 


POWER PENTODE 


Novar type used in output stages of high-fidelity audio 
amplifiers and radio receivers. Outlines section, 11C or 
30D; requires novar 9-contact socket. This tube, like 
other power-handling tubes, should be adequately ven- 
tilated. 


Class A, Amplifier 
MAXIMUM RATINGS (Design-Maximum Values) 


TYPICAL OPERATION AND CHARACTERISTICS 


ABLES UDDIV GE VOLMALC (2... che ce PE a Ee RS EROS MELEE ES SoS eee 
PE INOSC TEV GLLAMO™ oo. c clsic sas Swi aiw se SER SU 2S eh Tea od Sabs o ee e oh, 
Grid-No.1 (Control-Grid) Voltage 
eee rd Bed INO 1 VOLLADO bot & caer -ucushemenens seteh= Qicnsn. ou ieardege segs: eens 
Mero Sitter tate: CULVONG 2 doik seas o0, owhie, ads gy: AP OTS © Bitlons seule “ise a 


Maximum-Signal Plate Current 


Wero-sional GYrid-NO:2 Current 63.06 soe es wee seis eas ee de aiciesies 
Maximum-Signal Grid-No.2 Current 
Plate Resistance (Approx.) ..... 
Pies ea MAMIE EEOC MSE Aakers rusts ett te sisi este relo teas Vetca aust al sua apieises Wrens tees 
irective N.oan sesistance |... 2.605.285... 86 2 Se hS TR. Pe ePee BE. o's 
TPR ATANODIE SDIStOVtION ..... <5 w cie 3 cos a ahs vd hele eo ele djele ew sees says o's 


Maximum-Signal Power Output 
MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


POLMALEGsDIAS SODEratiON sccm cece fede cee eet ee ee Sreigieuele oie 
For"eathode-bias operation) <3 in0e .. SSS... Ge. . die 


6.00 (ew wee Oneepce de epmseje 6 © is\ue is) © je fee» ‘el 6) 0 e 


eee eee 


ee) va ©! oe -6 & be 6 9: @ 5 ie © 10 e Wim © ols ©) sete 0) Sie 


a0, '8) nee! (0.8 6 r.0) by 6 (6, 0. 8! 4 0) \6, 0 6) 8) (o) ef) Fe Re 


7695 


7868 


6.3 
0.8 


+200 max 


100 max 


0.3 


ATT 


per cent 
watts 


megohm 
megohm 


= In push-pull circuits where the grid No.2 of each tube is connected to a tap on the plate 
winding of the output transformer, this maximum rating is 440 volts. 


¢ Grid No.2 input may reach 6 watts during peak levels of speech and music signals. 


Push-Pull Class AB, Amplifier 
MAXIMUM RATINGS (Same as for class A: amplifier) 


TYPICAL OPERATION (Values are for two tubes) 


Plate Supply Voltage .......... 
Grid-No.2 Supply Voltage ...... 
Grid-No.1 Voltage ............. 
Cathode-Bias Resistor (Common 
to -poth cathodes) ..../:5/.:.. 
Peak AF Grid-No.1-to- 
Grid-No.1 Voltage .......... 
Zero-Signal Plate Current ..... 
Maximum-Signal Plate Current. 
Zero-Signal Grid-No.2 Current . 
Maximum-Signal Grid-No.2 
GOrEcte i tk SERS 
Effective Load Resistance 
(Plate-to-plate). =... wae es 
Total Harmonic Distortion : 
Maximum-Signal Power Output 


350 
350 
—15.5 


Fixed Bias 
400 450 
350 350 
—16 —16.5 
S74 33 
64 60 
135 142 
8 fear 
28 26 
6600 6600 
2 2.5 
34 38 


ohms 
per cent 
watts 
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TYPE 7868 
GRID—No.2 VOLTS=300 


2) 


MILLIAMPERES 


PLATE (Ip) OR GRID—No.2 (I¢ 


PLATE VOLTS 


200 300 400 500 600 


92CS-ll075T 


Push-Pull Class AB, Amplifier 
Grid No.2 of Each Tube Connected to Tap on Plate Winding of Output Transformer* 


MAXIMUM RATINGS (Same as for class A: amplifier) 
TYPICAL OPERATION (Values are for two tubes) 
PlateSupply' i Voltawe?!).685.... 5a. Poin eee toe tele, wha 
Grid-No.2. Supply | Voltage. «. su dh. . sens somes te ons 
Grid-Noihu Voltage. ee ee ee en eee ere ce 
Cathode-Bias Resistor (Common to both cathodes) 
Peak AF Grid-No.1-to-Grid-No.1 Voltage ............ 
Zero-Signal Plate Current «<<. 502.85 so ob dhs 08 oes ee 
Maximum-Signal Plate Current .................... 
Zero-Signal Grid-No.2 Current ................22200- 
Maximum-Signal Grid-No.2 Current ................ 
Effective Load Resistance (Plate-to-plate) .......... 
Total Harmonic Distortion ...................-045- 
Maximum-Signal Power Output .................... 


400 
* 


Fixed Bias Cathode Bias 


425 


RCA RECEIVING TUBE MANUAL 


per cent 
watts 


* Grid No.2 supply voltage is obtained from taps on the primary winding of the output trans- 
former. The taps are located on each side of the center tap (B+) so as to apply 50 per cent 
of the plate signal voltage to the grid No.2 of each output tube. 


8417 


BEAM POWER TUBE 


Glass octal type used as output amplifier in high- 
fidelity, high-power sound systems. Outlines section, 
19J; requires octal socket. This tube, like other power- 


handling tubes, should be 


adequately ventilated. 


Heater: volts (ac/dc), 6.8; amperes, 1.6; maximum 


heater-cathode volts, +200 peak, 100 average. 
Class A, Amplifier 


MAXIMUM RATINGS (Design-Maximum Values) 


Plates Volt age ccs ss s.ccis, «oles se ees ee ee, Se ee 


Grid-No.2 (Screen-Grid) Voltage 
Cathode Current 
Plate Dissipation® 
Grid-No.2 Input 


CHARACTERISTICS 


Plate, Voltage rh ee ey ae, SE SRS a 
Grid=NGi2eV oltay epg ice ke nes eins hae eal ee 


Grid-No.1 (Control-Grid) Voltage 


Grid-No.1 Voltage for plate current of 1 mA .......... 


Plate Resistance 
Transconductance 
Plate Current 


Grid-Noi2eCurrent 2c fee rans ce os eee eaten eae 
Triode Amplification Factor .).......0......0cc cece wees 


MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance: 


For; fixed-bias, operation. ©. ..<.: .. 3.66005. 808 0... othe a 
For cathode-bias operation ....................005. 


Ce 


wise s © /e.{el 10) ©, (ee 16; '* (6:6) (0 (10. © 16,106, 0 70) (6 10 (61.0, .8 (9/0) 0).6: ube 0x60 


© 0 6:6, © 06 © Sele le, ce) Ghaiiejis “e) « ©) si¥exe.0 0 0 © sisi ¥) © @ 0 0.0 


ohdie fe « 0 © « 0 wel ¢ 6 0 0 010 6 0. 0 6 0 O16 Cue 6 0 6 6 Cle ete © © 


9) tw ve" Tei fe ce le! oe, Ve Me) Teuiet tay fel (8 ww) ee) oe 


sv Gs % 6 ©. 6 wi glie \e. 6 w6)e © exe, © oye e)@ BE ONe (6) wise 6 whe. le «© 


with hyo (6b: tee! my Bre) ee) 6 we (0, et ae © pe ve lie miele lees ‘6, et 8) ew 


@ weiss) ets He se. "ote apeyre « (ete (ce « jeje ee bie 6 6 M cules is = 2 .e GQue ie « 


oe ee ee re oe 


eee ee ee wee 


cee ee ee eee 


eee eee ee oe 


O1e) © §Ag 0 Le Leane 


ee 


ete Ge eee «6 


ee 


ee  Y 


ea 0i ge) 6, (Gi mien eRe, 


ee: a (90 Rahim a ie 


CM MC a 


Chit ONC ie 


Qgy oS eltel ce eae 


Sie 6, w e! ene) 0) ous 
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0.25 


TECHNICAL DATA 


Push-Pull Class AB, Amplifier 


MAXIMUM RATINGS (Same as for Class Ai Amplifier) 
TYPICAL OPERATION (Values are for two tubes) 


Piatessupply Voltages... 06 ~ we aye. we ee 400 
Grid-No.2 Supply Voltage ................cceeeeeeee 275 
Hey. SEE OS hey I I A ee a A —13 
Peak AF Grid-to-Grid Voltage ..................5. 24 
mera-Sional Plate Current (6 6.6 ese sie we sawe ces me eise oe 150 
Maximum-Signal Plate Current .................... 294 
Zero-Signal Grid-No.2 Current ................+0-- 4.4 
Maximum-Signal Grid-No.2 Current ................ 34 
Effective Load (Plate-to-Plate) ................00- 2800 
Total Harmonic Distortion .................0e eens 2.5 
Maximum Signal Power Output ................... 65 
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560 volts 
300 volts 
—15.5 volts 
31 volts 
100 mA 
270 mA 
3.4 mA 
1 mA 
4200 ohms 
2 per cent 
100 watts 


= A bias resistor or other means is required to protect the tube in absence of excitation. 
* Grid-No.2 may reach 8 watts during peak levels of speech and music levels. 


Refer to chart at end of section. 


EM84/6FG6 
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RCA Types for 


Key to Chart: Type numbers shown in light face 
are discontinued types. Outline numbers refer to 
diagrams shown in the Outlines section later in 


RCA Out- Basing Heater or Use — 
Name line Dia- Filament (F) Values to right give operat- 
Type gram Volts Amperes ing conditions and character- 


istics for indicated typical use 


074 Full-Wave Gas Rectifier 2A 4R — — Rectifier 
arias teehee a snd PS LP a Ne Ve NUE 
0Z4G Full-Wave Gas Rectifier 29D 4R — —— Rectifier 
1A3 Diode 5C SAPs 1.4 0.15 Rectifier 
1A4P Remote-Cutoff Pentode 24B 4M 2.0F 0.06 Class A Amplifier 
1A56T Power Pentode 13D 6X 1.4F 0.05 Class A Amplifier 
2 ARTES TD pet TRE SEN NOD, 4 os Ge es By Ve SSS 
1A6 Pentagrid Converter 24B 6L 2.0F 0.06 Converter 
1A76T Pentagrid Converter 14A 7Z 1.4F 0.05 Converter 
bh Gp EN i es A I Bi Sea Se Sy Sh EN, ese 2 er 
1AC5 Power Converter 29A 8CP  =—s_:1.25F 0.04 Class A Amplifier 
ee SR RE re oS, ey 
1AD5 Sharp-Cutoff Pentode 29A 8CP —s:1.25F. 0.04 Class A Amplifier 
ee a eS eT gO So a i 
1AX2 Half-Wave Rectifier TA SY 1.4F 0.65 Pulsed Rectifier in TV Receivers 
brie! wu awe  apenie uy wemin Cert Rye rte ee 
1B36T Half-Wave Rectifier 14E 3C —s-:1.25F 0.2 Pulsed Rectifier in TV Receivers 
[See ea ape ee ee ee eee a eee a ea ie oe 
1B4P Sharp-Cutoff Pentode 24B 4M —-2.0F 0.06 Class A Amplifier 
Oe i En ee ee OB 
ne Twin Diode—Medium-Mu Triode 22 or 6M —2.0F 0.06  Triode Unit as Class A Amplifier 
1B7GT Pentagrid Converter 14A 71Z 1.4F 0.10 Converter 
1C5GT Power Pentode 13D 6X 1.4F 0.10 Class A Amplifier 
1C6 Pentagrid Converter 24B 6L 2.0F 0.12 Converter 
1C07G Pentagrid Converter 23 71Z = -.2.0F 0.12 Converter 
1D5GP Remote-Cutoff Pentcde 23 5Y 2.0F 0.06 Class A Amplifier 
1D5GT Remote-Cutoff Tetrode 23 5R 2.0F 0.06 Class A Amplifier 
1D7G Pentagrid Converter 23 72 = -2.0F 0.06 Converter 
Pentode Unit as Class A 
1D8GT © Diode-Triode-Power Pentode 144 = 8A). 1.4F 0.10 ee 
Triode Unit as Class A 
wx vlorin, A pl Witte Bieta oD ts a tn 
1DNS Diode—Semiremote-Cutoff Pentode 5C 6BW 1.4F 0.5 Pentode Unit as Class A 


Amplifier 
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Replacement Use 


the Manual (see Table of Contents on inside front 
cover). Basing diagrams are included in numeri- 
cal-alphabetical order at the end of the chart. 


Power 
Grid Bias Screen 
or Grid Plate AC Pilate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
Starting-Supply Voltage per Plate, 300 min. peak volts Peak Plate Current, 200 max. mA 0274 
C Output Current, 75 max., 30 min. mA DC Output Voltage, 300 max. volts. 
Starting-Supply Voltage per Plate, 300 min. peak volts Peak Plate Current, 200 max. mA 0746 
DC Output Current, 75 max., 30 min. mA DC Output Voltage, 300 max. volts. 
Max. Peak Plate Inverse Volts, 330 Max. DC Output mA, 0.5 1A3 
Max. Peak Plate mA, 5 Max. Peak Heater-Cathode Volts, 140 
For other characteristics, refer to Type 1D5GP 1A4P 
85 — 4.5V 85 0.7 35 300000 800 ma 25000 0.100 1A5GT 
90 — 4.5V 90 bal 4.0 300000 850 25000 0.115 
135 — 3V 6745" +25 1.2 400000 Anode-Grid (2): 180 max. volts 1A6 
180 — 3V 67.5 =2.4 1,3 500000 2.3 mA Oscillator-Grid (1) Resistor. 
Anode-Grid (2): 90 volts, 1.2 mA 
90 OV 45 0.7 0.6 600000 Oscillator-Grid (1) Resistor, 0.2 MQ 1ATGT 
Conversion Transcond., 250 micromhos 
45 — 3V 45 0.2 1.0 170000 600 — 40000 0.015 1AC5 
67.5 — 4,5V 67.5 0.4 2.0 150000 750 — 25000 0.050 
30 OV 30 0.16 0.45 700000 430 — — — 1AD5 
67.5 OV 67.5 0.75 1.85 700000 735 — —— —— 
Max. Peak Inverse Plate Volts, 25000 
Max. Peak Plate mA, 45 Max. Average Plate mA, 0.5 1AX2 
Max. Pea Inverse Plate Volts, 26000 
Max. Peak Plate mA, 50 Max. Average Plate mA, 0.5 1B3GT 
For other characteristics, refer to Type 1E5GP 1B4P 
For other characteristics, refer to Type 1H6G pee 
For other characteristics, refer to Type 1A7GT 1B7GT 
90 — 7.5V 90 3.5 7.8 115000 1550 galanin 8000 0.24 1C5GT 
For other characteristics, refer to Type 1C7G 106 
Anode-Grid (2): 180 max. volts, 
135 igh 67.5 2.5 1.3 600000 4.0 mA Oscillator-Grid (1) Resistor. 1C7G 
180 — 3V 67.5 2.0 15 700000 Conversion Transcond., 325 micromhos. 
90 — 3V 67.5 0.9 2.2 600000 720 en 
180 { min } 67.5 0.8 2.3 1M 750 han — 1D5GP 
For other characteristics, refer to Type 1D5GP 1D5GT 
For other characteristics, refer to Type 1A6 1D7G 
90 — 9V 90 1.0 5.0 — 925 —- 12000 0.200 
1D8GT 
90 OV — — LI 43500 575 25 — — 


67.5 OV 67.5 0.55 2.1 600000 630 — — Tenw 1DN5 


482 RCA RECEIVING TUBE MANUAL 
: Use 

ee Name Out- "oe Filament (F) Values to right give operat- 

Type line gram ing conditions and character- 


istics for indicated typical use 
Volts Amperes 


1E5GP Sharp-Cutoff Pentode 23 5Y 2.0F 0.06 Class A Amplifier 
1E7GT Twin Power Pentode 13D 8C 2.0F 0.24 Class A Amplifier 
1E8 Pentagrid Converter 29A 8CN 1.25F 0.04 Converter 
1F4 Power Pentode 26 5K 2.0F 0.12 Class A Amplifier 
1F5G Power Amplifier Pentode 25 6X 2.0F 0.12 Class A Amplifier 
1F6 Twin Diode—Sharp-Cutoff Pentode 23 GW  2.0F 0.06 Mig ee eo 
1F7G Twin Diode—Sharp-Cutoft Pentode 23 TAF  2.0F —0.06 Panta ee 
1G4GT Medium-Mu Triode 13D 5S 1.4F 0.05 Class A Amplifier 
165G Power Pentode 25 6X 2.0F 0.12 Class A Amplifier 
1G6GT _ High-Mu Twin Power Triode 13D 7AB 1.4F 0.10 Class B Amplifier 
; 5 Class A Amplifier 
1H4G Medium-Mu Triode 22 5S 2.0F 0.06 Class B Anoltier 
1H5GT Diode—High-Mu Triode 14A 5Z 1.4F 0.05 Triode Unit as Class A Amplifier 
1H6G Twin Oiode—Medium-Mu Triode 22 TAA 2.0F 0.06 Triode Unit as Class A Amplifier 
1J3 Half-Wave Rectifier 14E 3C 1.25F 0.2 Pulsed Rectifier in TV Receivers 
1J5G Power Pentode 25 6X 2.0F 0.12 Class A Amplifier 
ae Twin-Triode Amplifiers reg | Soha og 0.24 Class B Amplifier 
1K3 Half-Wave Rectifier 14B 3c 1.25F 0.2 Pulsed Rectifier in TV Receivers 
1L6 Pentagrid Converter 5C 7DC 1.4F 0.05 Converter 
1LA4 Power Pentode 12B 5AD 1.4F 0.05 Amplifier 
1LA6 Pentagrid Converter 12B TAK 1.4F 0.05 Converter 
1LB4 Power Pentode 12B 5AD 1.4F 0.05 Class A Amplifier 
1LC5 Sharp-Cutoff Pentode 12B TAO 1.4F 0.05 Class A Amplifier 
1LC6 Pentagrid Converter 12B TAK 1.4F 0.05 Converter 
: { Pentode Unit as Class A 
1LD5 Diode—Sharp-Cutoff Pentode 12B 6AX 1.4F 0.05 Amplifier 
1LE3 Medium-Mu Triode 12B 4AA 1.4F 0.05 Class A Amplifier 
1LG5 Remote-Cutoff Pentode 12B TAO 1.4F 0.05 Class A Amplifier 
1LH4 Diode—High-Mu Triode 12B 5AG 1.4F 0.05 Triode Unit as Class A Amplifier 
1LN5 Sharp-Cutoff Pentode 12B 7A0 1.4F 0.05 Class A Amplifier 
IN2A Half-Wave Rectifier 19A 3C 1.25F 0.2 Pulsed Rectifier in TV Receivers 
1N5GT Sharp-Cutoff Pentode 14A 5Y 1.4F 0.05 Class A Amplifier 
: Pentode Unit as Class A 
1N6G Diode—Power Pentode 29A 7AM 1.4F 0.05 Amplifier 
1P5GT Remote-Cutoff Pentode 14A 5Y 1.4F 0.05 Class A Amplifier 
_1Q5GT Beam Power Tube 13D GAF 1.4F 0.1 Class A Amplifier 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur-  Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
90 — 3V 6725 0:7 1.6 1M 600 
180 — Vv 675 0.6 L7ie “tet othe ae -—. JbaGr 
135 sy 135 3.5 10.5 —— a — 24000 0.575 1E/GT 
45 OV 45 1.1 0.6 400000 Oscillator Grid (1) Resistor, 0.1 MQ 1F8 
67.5 OV 67 Disa .5 1.0 400000 Conversion Transcond., 150 micromhos 
For other characteristics, refer to Type 1F5G 1F4 
90 — 3V 90 de 4.0 240000 1400 os 20000 0.11 1F5G 
135 — 4,.5V 135 2.4 8.0 sa — —— —- 0.31 
For other characteristics, refer to Type 1F7G 1F6 
180 — 1.5V 67.5 0.7 2.2 a oe a ——e —  I1F/G 
90 — 6V ca pan aaa ak 10700 825 8.8 — — 1¢4¢T 
90 — 6V 90 200 8.5 133000 1500 banat 8500 0.25 1@56 
135 —13.5V 135 2 9.7 160000 1550 9000 0.55 
90 OV eS || ae 2 a — 12000 0.350  1G6GT 
180 —13.5V — — 3.1 10300 900 9.3 eS —— 1H4G 
15725 —15V — — 1.00 — — — 8000 2.1f 
90 OV a ee 0.15 240000 275 65 Se — 1H5GT 
135 aaV Oe 35000 575 20 — —  1H6G 
Max. Peak Inverse Plate Volts, 26000 (Abs.) 
Max. Peak Plate mA, 50 Max. Average Plate mA, 0.5 1J3 
135 —16.5V 135 2.0 7.0 105000 950 a 13500 0.45 1J5G 
135 OV ec roe ae Power Output is for one tube at 10000 2.1 1J6G 
135 — 3V stated plate-to-plate load 10000 1.9 1J6GT 
Max. Peak Inverse Plate Volts, 26000 (Abs.) Max. Average Plate mA, 0.5 1K3 


Max. Peak Plate mA, 50 
Anode-Grid (2): 90 max. volts, 1.2 mA 


90 OV 45 0.6 0.5 650000 Oscillator Grid (1) Resistor, 0.2 MQ 1L6 
Conversion Transcond, 300 micromhos 
For other characteristics, refer to Type 1A5GT 1LA4 
= Total Cathode mA, 4 
90 OV 65 0.6 0.55 750000 Conversion Transcond. (for grid-No. 4 1LA6 
bias of —3 volts), 10 micromhos 
For other characteristics, refer to Pentode Unit of Type 1D8GT 1LB4 
45 OV 45 0.35 1.10 700000 750 — —e — 1105 
90 OV 45 0.30 PAS 1M 775 —— —— es 
Anode-Grid (2): 50 max. volts, 1.4 mA 
45 ov 35 0.75 0.70 300000 Ocitiator-Grid (1) Resistor, 0.2 MQ 1LC6 
90 ov 35 0.70 0.75 650000 Conversion Transcond., 275 micromhos 
90 OV 45 0.1 0.6 750000 575 ile — — 1LD5 
90 OV — — 4.5 11200 1300 14.5 —— — 1LE3 
90 — WV — —— 1.4 19000 760 14.5 — — 
90 OV 45 0.4 1.7 1M 800 — —— — 1LQ5 
90 — 1.5V 90 0.9 3.7 500000 1150 aa a — 
For other characteristics, refer to Type 1H5GT 1LH4 
90 OV 90 0.35 1.6 1.1M 800 <= — — 1LN5 
Max. Peak Inverse Plate Volts (Total DC and Peak), 28000 Max. Average Plate mA, 0.5 1N2A 
Max. Peak Plate mA, 50 
ov 90 0.3 1.2 1.5M 750 a= — — 90  IN5GT 
90 — 4.5V 90 0.6 3.1 300000 800 aa 25000 0.1 1N6G 
90 OV 90 0.7 2.3. 800000 750 eeu — — 1P5GT 


110 — 6.6V 110 1.4 10 100000 2200 niet 8000 0.4 1Q5GT 


¢ For two tubes at stated plate-to-plate load. O For two ‘tubes. 
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RCA Basing Heater or Use 
Name Out- _—Dia- Filament (F) Values to right give operat: 
Type line = gram ing conditions and character- 
istics for indicated typical use 


Volts Amperes 


1R5 Pentagrid Converter 5C TAT 1.4F 0.05 Converter 
184 Power Pentode 5C TAY 1.4F 0.1 Class A Amplifier 
185 Diode—Sharp-Cutoff Pentode 5C 6AU 1.4F 0.05 Pentode Unit as AF Amplifier 
174 Remote-Cutoff Pentode 5C 6AR 1.4F 0.05 Class A Amplifier 
1T5GT Beam Power Tube 13D 6X 1.4F 0.05 Class A Amplifier 
116 Diode—Sharp-Cutoff Pentode 294 = SDA -1.25F ~— 0.04 a nT is a 
1U4 Sharp-Cutoff Pentode 5C 6AR 1.4F 0.05 Class A Amplifier 
105 Diode—Sharp-Cutoff Pentode 5c  6BW 1.4F 0.05 Pent eee A 
1V Half-Wave Rectifier aan 46 6.3 0.3 With Capacitive-Input Filter 
1X2A Half-Wave Rectifier 7A SY 1.25F 0.2 Pulsed Rectifier in TV Receivers 
Class A Amplifier 
2A3 Power Triode 278s 4D 2.5F 2.5 Push-Pull Class AB: Amplifier 
2A5 Power Pentode 28 6B 2.5 1.75 Amplifier 
2A6 Twin Diode—High-Mu Triode 24B 66 2.5 0.8 Triode Unit as Amplifier 
2A7 Pentagrid Converter 24B 7C 2.5 0.8 Converter 
2AF4A 
Medium-Mu Triode 5B 70K 2.35 0.6 Class A Amplifier 
2AF4B p 
2B7 Twin Dloge—Romets cutee 248 7D 2.5 0.8 Pentode Unit as Amplifier 
2BN4 Medium-Mu Triode 5C TEG 2.3 0.6 Class A Amplifier 
2074 Medium-Mu Triode 5B 7DK 2.35 0.6 Class A Amplifier 
2F5 Electron-Ray Tube eis 6R 25 0.8 ~ Visual Indicator 
2EN5 Twin Diode 5C 7FL 2.1 0.45 Horizontal Phase Detector 
3A2 Half-Wave Rectifier 7A 9DT 3.15 0.22 Pulsed Rectifier in TV Receivers 
“tose Half-Wave Rectifier 14E 8EZ 3.15 0.22 Pulsed Rectifier in TV Receivers 
1.4F 0.1 Triode Unit as Class A Amplifier 
Cer ae ae eR I 
3AF4A Medium-Mu Triode 5B 7DK 3.15 0.45 Class A Amplifier 
3AW3 Half-Wave Rectifier 14B  —s BEZ 3.15 0.22 Pulsed Rectifier in TV Receivers 
3B2 Half-Wave Rectifier 21C 8GH 3.15 0.22 Pulsed Rectifier in TV Service 
3BA6 Remote-Cutoff Pentode 5C 7BK 3.15 0.6 Class A Amplifier 
3BC5 Sharp-Cutoff Pentode 5c 7BD 3.15 0.6 Class A Amplifier 
3BE6 Pentagrid Converter 5C 7CH 3.15 0.6 Converter 
3BN4 Medium-Mu Triode 5C 7EG 3.0 0.45 Class A Amplifier 
Fi : Class A Amplifier 
3BU8 Sharp-Cutoff Twin Pentode 6E SFG 3.15 0.6 (With both sections: operating) 
3CE5 Sharp-Cutoff Pentode 5c 7BD 3.15 0.6 Class A Amplifier 


abet Pa 2.5 << 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
45 OV 45 2.1 0.7 400000 Conversion Transcond., 210 umhos 1R5 
90 OV 67.0. te oc0 1.5 500000 Conversion Transcond., 280 umhos 
45 — 4.5V 45 0.8 3.8 100000 1250 ion) > 8000 0.065 184 
90 — 7V 675-14 7.4 100000 1575 8000 0.27 
Plate Supply, 90 V applied through 1 MQ resistor. Screen Supply, 90 V applied through 3.1 MQ 185 
resistor. Grid Bias, 0 volts. Grid Resistor, 10 megohms. Voltage Gain, 66 approx. 
45 OV aS gO? 1.7 350000 700 ae rhe ae aed 
90 OV 675: 21.4 3.5 500000 900 
90 — 6V 9 0.8 6.5 250000 1150 sie 14000 0.17. 1T5GT 
45 OV 45 0.21 0.75 500000 475 — ——- — 116 
67.5 OV 67.5 0.4 1.6 400000 600 a — — 
90 OV 90 0.50 1.1 1M 900 — — — 104 
67.5 OV 67.5 0.4 1.6 600000 625 mS — — 105 
Max. AC Plate Volts (RMS), 325 Min. Total Effective Plate-Supply Impedance: Up to 117 1V 
Max. DC Output mA, 45 volts, 0 ohms; at 150 volts, 30 ohms; at 325 volts, 75 ohms 
Max. Peak Inverse Plate Volts, 20000 
Max. Peak Plate mA, 45 Max. Average Plate mA, 0.5 1X2A 
250 .” —45V —_' ~—-__ 60.0 800 5250 4.2 2500 35 
300 73000 SE RT MARE ARIE ER EO 5000 10.0 + +2A3 
300 —62V 80.00 3000 15.0f 
For other characteristics, refer to Type 6F6G 2A5 
For other characteristics, refer to Type 6SQ7 2A6 
For other characteristics, refer to Type 6A8 2A7 
2AF4A 
80 150Q —_ ss ——— 75 2100 6500 13.5 — Sra ty ORE 
For other characteristics, refer to Type 6B8G 2B7 
150 2202 — 9 6300 6800 43 ans — 2BN4 
80 eee ee |.) 2000 —«6700 14 wn —  2D24 
For other characteristics, refer to Type 6E5 2E5 
Max. Peak Heater-Cathode Volts, +200 
ibe Volts Not to Exceed +-100 Max. DC Plate mA,5 2ENS 
‘poirot all Eda Max. Average Plate mA, 1.5 3A2 
Max. Peak Inverse Plate Volts, 30000 3A3 
Max. Peak Plate mA, 88 see Mesh hk tat 3A3/3B2 
90 OV — — 0.2 200000 325 65 — — 
90 OV 90 0.5 15 800000 750 — — —. SA8GT 
For other characteristics, refer to Type 2AF4B 3AF4A 
For other characteristics, refer to Type 3A3/3B2 3AW3 
Max. Peak Plate mA, 80 Max. DC Inverse Plate Volts, 25000 3B2 
Max. Total DC & Peak Inverse Plate Volts, 35000 (Abs.) Max. Average Plate mA, 1.1 
100 68Q 100 4.4 10.8 250000 4300 — — —. BAG 
250 68Q 100 4.2 11 1M 4400 no —- — 
100 100 1.4 4.7 600000 PU pgrpepe aa ee ere 
: 250 180 150 21 7.5 900000 5700 — 3B05 
- Self- Conversion Transcond., 475 umhos 
| 250 Excited 100 6.8 2.9 1M Grid-No. 1 Resistor, 20000 ohms 3BE6 
| For other characteristics, refer to Type 6BN4 3BN4 
100 — 67.5 >" 6:5 — — — —- — — 
100 — 67.5 3.3 2.2 — — — — — 3BU8 
For other characteristics, refer to Type 6CE5 3CE5 
| t For two tubes at stated plate-to-plate load. O For two tubes. 
' 
1 
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RCA Basing Heater or Use 
Name Out- Dia- Filament (F) Values to right give operat- 
Type line gram ing conditions and character- 
istics for indicated typical use 
Volts Amperes 
3CF6 Sharp-Cutoff Pentode 5C 70M 3.15 0.6 Class A Amplifier 
3DT6 Sharp-Cutoff Pentode 5C 7EN 3.15 0.6 Class A Amplifier 
3DZ4 Medium-Mu Triode 5B 7DK 32 0.45 Class A Amplifier 
3EA5 Sharp-Cutoff Tetrode 5C TEW 2.9 0.45 Class A Amplifier 
3EH7 Semiremote-Cutoff Pentode 6c 9AQ 3.4 0.6 Class A Amplifier 
3E)7 Sharp-Cutoff Pentode 6C SAQ 3.4 0.6 Class A Amplifier 
ma Sharp-Cutoff Twin Pentod 6E LW. 0.6 Class A Amplifier 
36S8/ arp-Vaten rwin Fentede ; ; (With both sections operating) 
3BU8 
3HA5 High-Mu Triode 5A 76M 2.7 0.45 Class A Amplifier 
2 Class A Amplifier 
3HS8 Sharp-Cutoff Twin Pentode 6E SFG 3.15 0.6 (With both sections: operating) 
3)C6 Sharp-Cutoff Pentode 6B 9PM 3.5 0.6 Class A Amplifier 
3LF4 Beam Power Tube 12B 6BA a ae Class A Amplifier 
304 Power Pentode 5C 7BA Lee he Class A Amplifier 
3056T Beam Power Tube 13D TAP aos Pts Class A Amplifier 
3S4 Power Pentode Sel of TBA eaeAE wren Oat Class A Amplifier 
3v4 Power Pentode oh axe Seer fe. Class A Amplifier 
ABC5 Sharp-Cutoff Pentode 5C 7BD 4.2 0.45 Class A Amplifier 
f Triode Unit as Class A Amplifier 
4BL8 Seee ie Eeutade 6B 486SDC 4.6 0.6 Pentode Unit as Class A 
Amplifier 
gt Class A Amplifier 
ACY5 Sharp-Cutoff Tetrode 5C 7TEW 4.5 0.3 Class A Amplifier 
A4DT6 Sharp-Cutoff Pentode 5C TEN 4.2 0.45 Class A Amplifier 
ae - Each Unit as Class A Amplifier 
4ES8 Variable-Mu Twin-Triode 6B 9AJ 4 0.6 Cascode-Type kinbliiter 
4GS8 Sharp-Cutoff Pentode 6E SLW 4.2 0.45 Class A Amplifier 
4GS8/ Class A Amplifier 
ABU Sharp-Cutoff Twin Pentode 6E SLW 4.2 0.45 (With both sections operating) 
" ; Triode Unit as Class A Amplifier 
4GX7 Seereratere Paarall 6B = SQA 4.2 0.6 Pentode Unit as Class A 
; Amplifier 
4GZ5 Power Pentode 5c 7CV 4 0.6 Class A Amplifier 
4HA5 High-Mu Triode 5A 7GM 3.9 0.3 Class A Amplifier 
5AS4 Full-Wave Rectifier 27A 5T 5.0F 3.0 With Capacitive-Input Filter 
With Capacitive-Input Filter 
5AU4 Full-Wave Rectifier 19G 5T 5.0F 3.75 rs 
With Inductive-Input Filter 
5AW4 Full-Wave Rectifier 19H 5T 5.0F <b Rectifier 
5AZ4 Full-Wave Rectifier 12C 5T 5.0F 2.0 
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Power 
Grid Bias Screen Plate AC Plate  Trans- 
or Grid Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
For other characteristics, refer to Type 6CF6 3CF6 
150 56Q 100 2.1 1.1 150000 515 SAL Bact —— ~ 3DI6 
For other characteristics, refer to Type 2DZ4 3D74 
250 —1V 140 0.95 10 150000 8000 — — — 3EA5 
For other characteristics, refer to Type 6EH7 3EH7 

190 — 2.35V 190 4.1 10 350000 15000 — — — 3E)7 

200 — 2.5V 200 4.1 10 350000 15000 oo —— — 

3688 
For other characteristics, refer to Type 4GS8/4BU8 3G88/ 
3BU8 

10 19 1000 20000 80 

135 870 tes, ALS 5600 M500 2) Uneea ST Most eae 

100 — 67.5 7 — — — — ne elite 

100 pie 67.5 4.4 2 a ee dete aati coe  SHS8 

125 562 125 3.2 13 180000 15000 os — — 3)C6 

125 562 125 3.4 14 180000 16000 noe — —_— 

For other characteristics, refer to Type 3Q5GT 3LF4 
For other characteristics, refer to Type 3V4 304 

110 — 6.6V 110 1.4 10.0 100000 2200 8000 0.40 3056T 

110 — 6.6V 110 1.1 8.5 110000 2000 ms 8000 0.33 

90 — 7V 67.5 1.4 7.4 100000 1575 —— 8000 0.27 384 

90 —7V 67.5 1.1 6.1 100000 1425 oe 8000 0.235 

90 — 4,5V 90 Yacgl 9.5 100000 2150 ——— 10000 0.27 3V4 

90 — 4.5V 90 1.7 en 120000 2000 —~ 10000 0.24 

250 180Q 150 21 1S 800000 5700 — — — ABC5 

For other characteristics, refer to Type 6BL8 ABL8 

For other characteristics, refer to Type 3BU8 ABU8 

125 — 1V 80 1.5 10 100000 ~=—s-_- 8000 —_ ss — ACyY5 

150 56Q 100 2.1 1 150000 515 — — —— 4DT6 

For other characteristics, refer to Type 6ES8 4ES8 

For other characteristics, refer to Type 4GS8/4BU8 4GS8 

100 : 67.5 6.0 — Grid-No. 3 volts, each section, —10 AGS8 / 

100 : 67.5 3.6 2.0 Grid-No. 3 volts, each section, 0 4BUS 
: Grid current adjusted for 100 microamperes DC 

For other characteristics, refer to Type 5GX7 4GX7 

For other characteristics, refer to Type 6GZ5 4G75 

135 —1V wee —— 11.5 — 14500 le aes — 

135 00 eee 9G —— 20000 80 res 4HAS 
Max. AC Volts per Plate (RMS), 550 Max. DC Output mA, 300 Min. Total Effect. Supply BAS4 
Max. Peak Inverse Volts, 1550 Max. Peak Plate mA, 1000 Imped. per Plate, 97 ohms 
Max. DC Output mA, 325 for AC Volts per Plate, 400 Max. Peak Inverse Volts, 1400 
and Total Effect. Supply Imped. per Plate, 50 ohms Max. Peak Plate mA per Plate, 1075 SAUA 
Max. DC Output mA, 325 for AC Volts per Plate, 500 and Input Choke 10 henries 
Max. Peak Inverse Volts, 1400 Max Peak Plate mA per Plate, 1075 
‘Max. Peak Inverse Volts, 1550 Max. Peak Plate mA per Plate, 750 5AW4 

For ratings and characteristics, refer to Type 5Y3GT 


5AZ4 
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RCA Basing Heater or Use 
Name Out- Dia- Filament (F) Values to right give operat- 
Type line gram ue conditions and character- 
istics for indicated typical use 


Volts Amperes 


With Capactive-Input Filter 


5BC3 Full-Wave Rectifier 17¢ 90) 5F 3 
With Inductive-Input Filter 
. ; Triode Unit as Class A Amplifier 
Medium-Mu Triode—Sharp- $$ 
SBE8 Neues ipl sorngs SE Luts ie SEG 47 0.6 Pentode Unit as Class A 
Amplifier 
5BT8 Twin-Diode—Sharp-Cutoff Pentode 6B SFE 4.7 0.6 Class A Amplifier 
5CL8 Medium-Mu Triode— 6B SFX 47 0.6 Triode Unit as Class A Amplifier 
: : . Triode Unit as Class A Amplifier 
5CM8 ecb LL cha cats cues 68 SFZ 6.3 0.45 Pentode Unit as Class A 
Amplifier 
; s Triode Unit as Class A Amplifier 
BOHS... ieee Ma ere a 6B 869EG 5.2 0.6 Pentode Unit as Class A 
Amplifier 
5GX6 Sharp-Cutoff Pentode 5C 7EN 47 0.6 Class A Amplifier 
F - Triode Unit as Class A Amplifier 
5GX7 peice ar 6B 9QA 5.6 0.45 Pentode et REL A 
iS , Triode Unit as Class A Amplifier 
SHG8 seer catagirentite 6B SMP 5.3 0.45 Pentode Unit as Class A 
Amplifier 
With Capacitive-Input Filter 
5T4 Full-Wave Rectifier 4 5T 5.0F 2.0 a 
With Inductive-Input Filter 
5U46 Full-Wave Rectifier 27B 5T 5.0F 3.0 With Capacitive-Input Filter 
With Capacitive-Input Filter 
5V3 Full-Wave Rectifier 19E 5T 5.0F 3.8 
With Inductive Input Filter 
With Capactive-Input Filter 
5V4G Full-Wave Rectifier 25 5L 5 2 
With Inductive-Input Filter 
acs Full-Wave Rectifier aera et eeene 1.5 With Capacitive-Input Filter 
5X4G Full-Wave Rectifier 27B 5Q 5.0F 3.0 
5Y3G Full-Wave Rectifier 25 5T 5.0F 2.0 With Capacitive-Input Filter 
oY4G 25 5Q 
5Y4GA Full-Wave Rectifier 19E 5Q 5.0F 2.0 
5Y4GT 13E 5 
573 Full-Wave Rectifier 27B 4C 5.0F 3.0 
With Capacitive-Input Filter 
574 Full-Wave Rectifier 2B 5L 5.0 2.0 
With Inductive-Input Filter 
6A3 Power Triode 27B 4D 6.3F 1.0 Amplifier 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amoplifi- RCA 
Cathode Screen  Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
Max. AC Volts per Plate (RMS), 500 Max. DC Output mA, 150 
Max. Peak Inverse Volts, 1700 Max. Peak Plate mA per Plate, 1000 
Min. Total Effect. Supply Imped. per Plate, 21 ohms 5BC3 
Max. AC Volts per Plate (RMS), 600 Max. DC Output mA, 150 
Max. Peak Inverse Volts, 1700 Max. Peak Plate mA per Plate, 1000 
Min. Value of Input Choke, 10 henries 
150 56Q —_ —-— 18 5000 8500 40 —_~ ee : 
250 682 110 35 10 400000 5200 —— a oa SBEB 
200 180Q 150 2.8 9.5 300000 6200 —- — — 5BT8 
125 = 1V Ss Vole —Sriorieg 5000 8000 40 — — 518 
For other characteristics, refer to 6CM8 5CM8 
250 3900 —_ 7.3 12000 4400 53 ao —— SDH8 
125 56Q 125 3.8 13.5 150000 8600 oe a — 
3700 
(Grid-No. 
150 1800 1003 SRE AOI ec ee ee eee OGRE 
(Grid-No. 
3 to Plate) 
125 WV STE A AE 4700 8500 = eee ce 
120 — 2.8 ner ae Dia ——— 6X7 
125 — 1V 125 25 8 200000 11000 —. ee oe. 
For other characteristics, refer to Type 6HG8 5HG8 
Max. AC Volts per Plate (RMS), 450 Max. DC Output mA, 225 Min. Total Effect. Supply 
Max. Peak Inverse Volts, 1550 Max. Peak Plate mA, 675 Imped. per Plate, 150 ohms 5TA 
Max. AC Volts per Plate (RMS), 550 Max. DC Output mA, 225 Min. Value of Input Choke, 
Max. Peak Inverse Volts, 1550 Max. Peak Plate mH, 675 10 henries 
Max. AC Volts per Plate (RMS), 450 Max. DC Output mA, 225 Min. Total Effect. Supply 5U4G 
Max. Peak Inverse Volts, 1550 Max. Peak Plate mA, 675 Imped. per Plate, 170 ohms 
Max. AC Volts per Plate (RMS), 425 Max. DC Output mA, 350 
Max. Peak Inverse Volts, 1400 Max. Peak Plate mA per Plate, 1200 
Min. Total Effect. Supply Imped. per Plate, 56 ohms 53 
Max. AC Volts per Plate (RMS), 500 Max. DC Output mA, 350 
Max. Peak Inverse Volts, 1400 | Max. Peak Plate mA per Plate, 1200 
Min. Value of Input Choke, 10 henries 
Max. AC Volts per Plate (RMS), 375 Max. DC Output mA, 175 
Max. Peak Inverse Volts, 1400 Max. Peak Plate mA per Plate, 525 
Min. Total Effect. Supply Imped. per Plate, 100 ohms 5VAG 
Max. AC Volts per Plate. (RMS), 500 Max. DC Output mA, 175 
Max. Peak Inverse Volts, 1400 Max. Peak Plate mA per Plate, 525 
Min. Value of Input Choke, 4 henries 
Max. Peak Inverse Volts, 1400 Max. DC Output mA, 100 Max. Peak Plate mA,300 SNIGT 
For other ratings, refer to Type 5U4G 5X4G 
Max. AC Volts per Plate (RMS), 350 Max. DC Output mA, 125 Min. Total Effect. Supply 5Y3G 
Max. Peak Inverse Volts, 1400 Max. Peak Plate mA, 440 Imped. per Plate, 50 ohms 
5Y4G 
Max. Peak Plate mA, 375 (5Y4G) : 
Max. Peak Plate mA,’ 400 (SY4GA, 5Y4GT) For other ratings, refer to Type 5Y3G Phi 
For other ratings, refer to Type 5U4G 523 
Max. AC Volts per Plate (RMS), 350 Max. DC Output mA, 125 Min. Total Effect Supply 
Max. Peak Inverse Volts, 1400 Max. Peak Plate mA, 375 Imped. per Plate, 50 ohms 574 
Max. AC Volts per Plate (RMS), 500 Max. DC Output mA, 125 Min. Value of Input Choke, 
Max. Peak Inverse Volts, 1400 Max. Peak Plate mA, 375 5 henries 
For other characteristics, refer to Type 6B4G 6A3 
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RCA 
Type 


6A6 High-Mu Twin Power Triode 


bill Pentagrid Converter 

6A8 

6A8G Pentagrid Converter 
6A8GT 

pen Electron-Ray Tube 
6AB7 Sharp-Cutoff Pentode 
6AC5GT High-Mu Power Triode 
6AC7 Sharp-Cutoff Pentode 
6AD6G Electron-Ray Tube 
6AD7G Low-Mu Triode—Power Pentode 
6AE5GT Low-Mu Triode 
6AE6G Twin-Plate Control Tube 
6AE7GT Twin-Input Triode 
GAH46ET Low-Mu Triode 

GAHG Sharp-Cutoff Pentode 
6AL3 Half-Wave Rectifier 
GAL76T Electron-Ray Tube 
GAM4 High-Mu Triode 
6AM8  Diode—Sharp-Cutoff Pentode 


GANS Medium-Mu bree 


6AQ5 Beam Power Tube 
6AQ6 = Twin-Diode—High-Mu Triode 
6AQ7GT  Twin-Diode—High-Mu Triode 
6AQ8 High-Mu Twin Triode 
6AR5 Power Pentode 
6AS11 Dual Lb rela 
6AT8 Medium-Mu Triode 


13D 


5C 


Basing 
Dia- 
gram 


TAG 


BAY 


8a 


TAH 


TAX 
8EL 
7BK 


8CH 
SBX 


9cY 


SDA 


7BZ 


7BT 
8CK 
9AJ 
6CC 
12DP 
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Volts 


6.3 
6.3 


6.3 


6.3 


6.3 


Heater or Use 
Filament (F) 


Values to right give operat- 
ing. conditions and character- 
istics for indicated typical use 


Amperes 
0.8 Amplifier 
0.3 Converter 
0.3 Converter ~ 
0.15 Visual Indicator 
0.45 Class A Amplifier 


Class B Amplifier 
0.4 Dynamic-Coupled Amplifier With 
76 Driver 


0.45 Class A Amplifier 
0.15 Visual Indicator 
Triode Unit as Class A Amplifier 
0.85 Pentode Unit as Class A 
Amplifier 
0.3 Class A Amplifier 
Remote Cutoff Triode 
0.15 
Sharp-Cutoff Triode 
0.5 Class A Amplifier 
0.75 Vertical Deflection Amplifier 
0.45 Class A Amplifier 
1.55 Television Damper Service 
0.15 Visual Indicator 
0.225 Class A Amplifier 
0.45 Diode Unit 
0.45 Pentode Unit as Class A 
Amplifier 
0.45 Triode Unit as Class A Amplifier 
0.45 Pentrode Unit as Class A 
Amplifier 


0.45 Single Tube Class A Amplifier 
Push-Pull Class Ax Amplifier 
0.15 Triode Unit as Class A Amplifier 
0.3 Triode Unit as Class A Amplifier 
Each Unit as Class A Amplifier 

0.4 Class A Amplifier 
Dual Triode Unit as Class A 
Amplifier 
Pentode Unit as Class A 
Amplifier 


0.45 Triode Unit as Class A Amplifier 
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Power 
Grid Bias Screen 

or Grid Plate AC Plate Trans- Amplifi- RCA 

Cathode Screen Cur- Cur- _Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 

Volts Volts mA mA Ohms Micromhos Ohms Watts 
For other characteristics, refer to Type 6N7GT 6A6 
For other characteristics, refer to Type 6A8 re 
Anode-Grid (2): 250 max. V, 4.0 mA  5A8 
250 aon, av 100 ye | 3.5 360000 Oscillator-Grid (1) Res. Conversion 6A8G 


Transcond., 550 uwmhos 6A8GT 


Plate & Target Supply = 135 volts. Triode Plate Resistor = 0.25 MQ Target Current = 2.0 mA 
Grid Bias, — 10.0 volts; Shadow Angle, 0°. Bias, 0 volts; Angle, 90°; Plate Current, 0.5 mA. 6AB5/ 


Plate & Target Supply = 135 volts. Triode Plate Resistor = 1.0 MQ Target Current = 1.9 mA 6N5 


Grid Bias, — 15.5 volts; Shadow Angle, 0°. Bias, 0 volts; Angle, 90°; Plate Current, 0.13 mA 


300 — 3V 200 32 12.5 700000 5000 —— — — 6AB7 
250 OV —— + 5.00 coe — — 10000 8.0f 
Bias for both 6AC5GT and 76 is developed in coupling circuit 6AC5GT 
250 Average Plate Current of Driver = 5.5 milliamperes 7000 Shi 
Average Plate Current of 6ACSGT = 32 milliamperes 
300 1602 150 2.5 10.0 1M 9000 —— —  6AC7 
Target Voltage, 150 volts. Control-Electrode Voltage, —50 volts; Shadow Angle, 135°; Target 6AD6G 
Current, 1.2 mA Control-Electrode Voltage, 75 volts; Angle, 0°; Target Current, 3 mA 
250 —25V 2s SS 37 19000 325 6 = 
6AD7G 
250 —16.5V 250 6.5 34.0 80000 2500 — 7000 3.2 
95 —15V —— od 7.0 3500 1200 4.2 — — 6AE5GT 
em a co oe —— oa ; 25000 1000 25 — — 
250 = 1.5V —— ee aS 35000 950 33 = ——— SAE66 
250 — 9.5V a —— .0 — —— —— — ee 
250 —13.5V ya B00 4650 3000 14 — —  _ 6AE7GT 
Max. DC Plate Volts, 500 Max. Peak Positive-Pulse Plate Volts, 2000 GAH4GT 
Max. DC Cathode mA, 60 Max. Plate Dissipation, 7.5 watts 
300 160Q 150 2.5 10.0 500000 9000 = = —  6AH6 
Max. Peak Inverse Plate Volts, 7500 (Abs.) Max. Plate Dissipation, 5 watts 
Max. Peak Plate mA, 550 Max. Peak Heater-Cathode Volts, 6600 6AL3 
Max. DC Plate mA, 220 
Target Voltage, 315 volts Grid Voltage for Pattern Cutoff, —7 volts approx. 
Grid Voltage — 0 volts Deflecting-Electrodes—No. 1, No. 2 and No. 3 6AL7GT 
Cathode Bias Res., 3300 ohms approx. Voltage, 0 
200 100Q ee ee 8700 9800 85 — —  6AM4 
Max. DC Plate mA, 5 Max. Peak Heater-Cathode Volts, 200 
125 56Q 125 3.2 12.5 — 7800 — — — 6AM8 
150 — 3V —S ss — 15 4500 4700 31 — — 
125 56Q 125 3.8 12 170000 7800 — — — a 
180 — 8.5V 180 3.0 29.0 50000 3700 oo 5500 2.0 
250 —12.5V 250 4.5 45.0 50000 4100 — 5000 4.5 6AQ5 
250 —15V 250 5.00 70.00 60000 os — 10000 10.0t 
100 —1V eet. 0:8 61000 1150 70 2 an 
250 — 3V 1.0 58000 1200 70 
250 — 2v — — 23 44000 1600 70 —- — 6AQ7GT 
250 2.3 ee |) e500 ot ons pease) —  6AQ8 
250 —18V 250 5.5 32.0 90000  —- 2300 —— 7600 3.4 GARS 
200 2202 —> 9.2 4400 4400 41 — — 
— 2 —_> ss —— 7 12400 5500 68 — —— GAS11 
200 125 125 5.2 24 70000 10500 — — —— 
125 worl Se EE aa v 6000 6500 40 beers — 6AT8 


a rg TEE errr (Aaa A is I st A eed Aa PEL a ek 
t For two tubes at stated plate-to-plate load. O For two tubes. 
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Basing Heater or Use 
im a aa Fi amen ad al ha 
ne ram : 
v9 : ties for indicated typical use 
Volts Amperes 
6AU4GT Half-Wave Rectifier 136 4CG 6.3 1.8 Television Damper Service 
6AU6 Sharp-Cutoff Pentode 5C 7BK = Ae Class A Amplifier 
6AU7 Medium-Mu Twin Triode 6B SA ae ae Each Unit as Class A Amplifier 
. : Triode Unit as Class A Amplifier 
calor eer REEL ns BE ie Ar Bs 0.6 Pentode Unit as Class A 
“hang AE RS ot R201, OMELET Pk, gel et ee 
6AV5GT Beam Power Tube 13D 6CK 6.3 1.2 Horizontal Deflection Amplifier 
Triode Unit as Class A Amplifier 
GAWS) Henne Threde—-Sharp-C men goo Ske G3 0.6 Pentode Unit as Class A 
Amplifier 
6AX4GT Half-Wave Rectifier 13D 4CG 6.3 1.2 Television Damper Service 
“ex : : Triode Unit as Class A Amplifier 
Gare, Medion My Fried Com remete se tbp ny Gaake, ves 0.45 Pentode Unit as Class A 
Amplifier 
6AY3 Half-Wave Rectifier 11D SHP 6.3 1.2 Television Damper Service 
GAY11 Twin Diode—High-Mu Twin Triode 8A  12DA 6.3 0.69 Each Tr yg Class A 
6B4G Power-Triode 271B 5S 6.3F 1.0 Class A Amplifier 
6B5 Direct-Coupled Power Triode 26 6AS 6.3 0.8 Class A Amplifier 
6B6G =‘ Twin-Diode—High-Mu Triode 23 1V 6.3 0.3 Triode Unit as Amplifier 
ie bie sek A red tl ps 7D 6.3 0.3 Pentode Unit as Amplifier 
Geis... TBs See PMStECRISR  3ito2- aeKneueG.S 0.3 Pentode Unit as Amplifier 
Twin Diode—Semiremote-Cutoff Pentode pau as Class A 
6B8G Peutede 23 8E 6.3 0.3 Amplifier 
6BD4 Sharp-Cutoff Beam Triode 21C 8FU 6.3 0.6 Voltage-Control 
6BD4A Sharp-Cutoff Beam Triode 21C 8FU 6.3 0.6 Voltage-Control 
6BD6 Remote-Cutoff Pentode 5c 7BK 6.3 0.3 Class A Amplifier 
6BF5 Beam Power Tube 5D 7BZ 6.3 12 Class A Amplifier 
6BFG Twin-Diode—Medium-Mu Triode 5C 7BT 6.3 0.3 Triode Unit as Class A Amplifier 
Lene Beam Power Tube aa fa 6.3 0.9 Horizontal Deflection Amplifier 
6BH3 Half-Wave Rectifier 11D = SHP 6.3 1.6 Television Damper Service 
ae Beam Triode 21B 8GC 6.3 0.2 Voltage-Control 
6BK5 Beam Power Tube 6E 9BQ 6.3 1.2 Class A Amplifier 
6BK7A —s Medium-Mu Twin Triode 6B ss SA) ea ney Each Unit as Class A Amplifier 
6BL4 Half-Wave Rectifier 13F 86B 6.3 3.0 Television Damper Service 


RCA 


TYPES FOR REPLACEMENT USE 


Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- 
Cathode Screen Cur- Cur-  Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
Max. Peak Inverse Plate Volts, 4500 (Absolute) Max. Average Plate mA, 175 
Max. Peak Plate mA, 1050 Max. Plate Dissipation 6.0 watts 
100 150Q 100 2.1 5.0 500000 3900 ~~ ee no 
250 680 150 4.3 10.6 1M 5200 ee ween ——— 
100 OV —_— | —-— 11.8 6250 3500 19.5 — —- 
250 — 8.5V —_ — ss — 10.5 7700 2200 17 —— ne 
150 150Q —_—s ——— 9 8200 4900 40 oo a 
200 82Q 125 3.4 15 150000 7000 a se 
Max. DC Plate Volts, 550 Max. Peak Positive-Pulse Plate Volts, 5500 (Abs.) 
Max. DC Cathode mA, 110 Max. Plate Dissipation, 11 watts 
200 — 2vV —_—s» —— 4 — 4000 70 a —— 
150 150Q 150 =o 13 200000 9500 a —— —— 
6AW8A Features a plate current characteristic with a controlled knee 
Max. Peak Inverse Plate Volts, 4400 . J —4400** 
Max. Peak Plate mA, 750 Max. Peak Heater-Cathode Volts: +4300 
Max. DC Plate mA, 125 **DC component must not exceed 900 volts 
150 5600 —_' 18 5000 8500 40 a —— 
250 120Q 110 3.5 10 400000 4800 a = — 
i a oostie tap OE 5000 Max. Plate Dissipation, 6.5 watts an 
ax. Peak Plate mA, f _ 
eat i ger eee Max. Peak Heater-Cathode Volts: {77 300 
250 — 2V —_- —s —— 1.2 52700 1900 100 ao —— 
250 —45V —_ —- ——— 60 800 5250 4.2 2500 Me 
For other characteristics, refer to Type 6N6G 
For other characteristics, refer to Type 6SQ7 
Input Triode: Plate Volts, 300 max; Grid Volts, 0; Plate mA, 8; AF Signal Volts (Peak), 21 


Output Triode: 


250 


Max 
Max 


Max 
Max 


250 
110 


250 


Max 
Max 


Max. 
Max. 
Max. 
Max. 
Max. 


250 
150 


Max. 
Max. 
Max. 


Plate Volts, 300 max.; Plate mA, 45; Plate Res., 24000 ohms; Load Resistance, 


7000 ohms; Power Output, 4 watts 


For other characteristics, refer to Type 12C8 
— WV 125 2.3 9 600000 1125 — aa od 
. DC Plate Volts, 20000 Max. DC Plate mA, 1.5 
. Unregulated o¢ Supply Volts, 40000 Max. Plate Dissipation, 20.0 watts 
. DC Plate Volts, 27000 Max. DC Plate mA, 1.5 
. Unregulated pc Supply Volts, 55000 Max. Plate Dissipation, 25.0 watts 
— 3V 100 3.0 9.0 800000 2000 a —— a 
— 7.5V 110 4.0 36.0 12000 7500 —-— 2500 1.9 
Power Output, 
— 9V —_' — 9.5 8500 1900 16 300 milliwatts 
. DC Plate Volts, 700 Max. Peak Positive-Pulse Plate Volts, 6600 (Abs.) 
. DC Cathode mA, 116 Max. Plate Dissipation, 20 watts 
Peak Inverse Plate Volts, 5500 Max. Plate Dissipation, 6.5 watts 


Peak Plate mA, 1100 
DC Plate mA, 180 


DC Plate Volts, 27000 


Unregulated DG Supply Volts, 60000 


Max. Peak Heater-Cathode Volts: es pay 


Max. DC Plate mA, 1.6 
Max. Plate Dissipation, 25 Watts (6BK4) 


Max. Plate Dissipation, 30 Watts (6BK4A) 


— 5V 
~ 560 
Peak Inverse Plate Volts, 


Peak Plate mA, 1200 
DC Plate mA, 200 


250 


35 35 100000 8500 — 6500 3.5 

perce f 4600 9300 43 rele ag cde 

4500 (Abs.) Max. Peak Heater-Cathode Volts: ran, (Abs.) 
*DC component not to exceed —900 volts 
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6AU4GT 


6AVSGT 
6AW8 


6AX4GT 


GAX8 


6AY3 


GAYI1 


6B46G 
6B5 
6B6G 


6B7 
6B7S 


6B8 
6B8G 
6BD4 


6BD4A 


6BD6 
6BF5 


6BF6 


6BG6G 
GBG6GA 


6BH3 


6BK4 
6BK4A 


6BKS 
6BK7A 


6BL4 
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RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or wei edits 
Name Out- Dia- Filament (F) Values to right give operat- 
Type line = gram ing conditions and character- 
istics for indicated typical use 
Volts Amperes 
6BL7GT Medium-Mu Twin Triode 13D 8BD 6.3 1.5 Vertical Deflection Amplifier 
Medium-Mu Tricde— Triode Unit as Class A Amplifier 
6BL8 Sharp-Cutoff Pentode 6B 9p¢ 6.3 0.45 Pentode Unit as Class A 
Amplifier 
6BN4 Medium-Mu Triode 5C 7EG 6.3 0.2 Class A Amplifier 
6BQ6GT Beam Power Tube 14D = GAM 6.3 1.2 Horizontal Deflection Amplifier 
6BQ7 Medium-Mu Twin Triode 6B 9AJ 6.3 0.4 Each Unit as Class A Amplifier 
: : . Triode Unit as Class A Amplifier 
6BRg Medium-Mu tare leer LL SFA e we Pentode Unit as Class A 
; E Amplifier 
6BS3 Half-Wave Rectifier 11D = SHP 6.3 1.2 Television Damper Service 
6BV8 Twin Diode—Medium-Mu Triode 6B SFJ 6.3 0.6 Triode Unit as Class A Amplifier 
With Capacitive Input Filter 
6BW4 Full-Wave Rectifier 6E 9D) 6.3 0.9 
With Inductive Input Filter 
Vertical Deflection Oscillator 
6BX7GT Medium-Mu Twin Triode 13D 8BD—s«&6.3 1.5 
Vertical Deflection Amplifier 
6BY5GA Full-Wave Rectifier 18B 6CN 6.3 1.6 Television Damper Service 
-6BZ8 Medium-Mu Twin Triode 6B 9AJ 6.3 0.4 Each Unit as Class A Amplifier 
pee Medium-Mu Triode STP ad ace 0.3 Class A Amplifier 
6C6 Sharp-Cutoff Pentode 24A 6F 6.3 0.3 Amplifier Detector 
6C7 Twin-Diode—Medium-Mu Triode 24B 7G 6.3 0.3 Triode Unit as Class A Amplifier 
6C8G Medium-Mu Twin-Triode 23 8G 6.3 0.3 Each Unit as Class A Amplifier 
Class A Amplifier 
6CA/ igh ES ser clas LS 19 __“Push-Pull Class AB, Amplifier 
6CB5 Beam Power Tube 28A 8GD 6.3 2.5 Horizontal Deflection Amplifier 
6CB6 Sharp-Cutoff Pentode 5C = 7CM 6.3 0.3 Class A Amplifier 
6CD6G Beam Power Tube 28B 5BT 6.3 2.5 Horizontal Deflection Amplifier 
6CE5 Sharp-Cutoff Pentode 5C 7BD 6.3 0.3 Class A Amplifier 
6CF6 Sharp-Cutoff Pentode 5¢ 3=6:-«7CM 6.3 0.3 Class A Amplifier 
: ; ‘ Triode Unit as Class A Amplifier 
GAGA —Medinecen plete Shay CULSR 6B -o-— S6F Ae ae Pentode Unit as Class A 
Amplifier 
i ; 2 Triode Unit as Class A Amplifier 
Soe eee Me Petongets 0.45  ~ Pentode Unit as Class A 
Amplifier 
6CK4 Low-Mu Triode 13F 8JB 6.3 1.25 Vertical Deflection Amplifier 
ae : Triode Unit as Class A Amplifier 
BCLe, -Mediow tif a Sea CUtOR.. < BBoamaSEXG™s 6.3 0.45 Tetrode Unit as Class A 
Amplifier 
sens ; : Triode Unit as Class A Amplifier 
SOME ae ee giace oh ad Bela ees 0.45 Pentode Unit as Class A 


Amplifier 


RCA TYPES FOR REPLACEMENT USE 495 
Power 
Grid Bias Screen 
or Grid Plate AC Plate  Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct-  catio: Out- 

Plate Resistor Grid rent rent ance ance Factor Load put Type 

Volts Volts mA mA Ohms Micromhos Ohms Watts 
Max. DC Plate Volts, 500 Max. Peak Positive-Pulse Plate Volts, 2000 (Abs.) 6BL7GT 
Max. DC Cathode mA. (Each Unit), 60 Max. Plate Dissipation (Each Unit), 10 watts 

100 — 2V — |— 4 —— 5000 20 oe 6BL8 

170 — 2 170 2.8 10 400000 6200 —— — 

150 2202 ee (teas 9 6300 6800 43 — 6BN4 
Max. DC Plate Voits, 550 Max. Peak Positive-Pulse Plate Volts, 5500 Tabs} 6BQ6GT 
Max. DC Cathode mA, 110 Max. Plate Dissipation, 11 watts 

150 2200 Ty ST ee eee) Bee es Oe —-GBOF 

125 1V — —— 1325 7500 —— 40 aa —— 

125 —1V 110 3.5 9.5 200000 5000 — — 6BR8 
a oes “hh cer hai 5000 Max. Plate Dissipation, 6 watts ae 6BS3 

ax. Peak Plate mA, P = 
Max. DC Plate mA, 200 Max. Peak Heater-Cathode Volts: { + 300 
200 3300 — ——— dh 5900 5600 33 — 6BV8 
Max. AC Volts per Plate (RMS), 325 Max. DC Output mA, 62.5 
Max. Peak Inverse Volts, 1275 Max. Peak Plate mA, per Plate, 350 
Total Effect. Supply imped. per Plate, 82 ohms 6BW4 
Max. AC Volts per Plate (RMS), 450 Max. DC Output mA, 62.5 
Max. Peak Inverse Volts, 1275 Max. Peak Plate mA per Plate, 350 
Min. Value of Input Choke, 10 henries 
Max. DC Plate Volts, 500 Max. DC Cathode mA, 180 
Max. Plate Dissipation: 10 watts either plate; 12 watts both plates GBX7ET 
Max. DC Plate Volts, 500 Max. Peak Positive-Pulse Plate Volts, 2000 (Abs.) 
Max. DC Cath. mA, 180 Max. Plate Dissipation: 10 watts either plate; 12 watts beth plates 
Max. Peak Inverse Plate Volts, 3000 (Abs.) 
Max. Peak Plate mA, 525 Max. Peak Heater-Cathode Volts:{ 490 +100 6BY5GA 
Max. DC Plate mA, 175 

125 100Q AEE 5600 8000 45 all 6BZ8 

6C5 

250 — 8V —_> 8.0 10000 2000 20 — — 6C5GT 

For other characteristics, refer to Type 6J7 6C6 

250 — 9 eas Heres 4.5 16000 1250 20 — 6C7 

250 — 4.5V Peete! Gio 8 2 22500 1600 36 — 6C8G 

265 —13.5V 250 15 100 15000 11000 — 2000 6CA7 

450 232Q 450 20 120 os —- 6500 
Max. DC Plate Volts, 700 Max. Peak Pos Positive-Pulse Plate Volts, 6800 “its ) 6CB5 
Max. DC Cathode mA, 200 Max. Plate Dissipation, 23 Watts 

125 56Q 125 3.7 13 280000 —- 8000 = Adis) 6CB6 
Max. DC Plate Volts, 700 Max. Peak Positive-Pulse Plate Volts, 7000 6CD6G 
Max. DC Cathode mA, 200 Max. Plate Dissipation, 20 watts 

125 el. “hy, a 11 300000 7600 — —- 6CE5 

125 56Q 125 3.7 12.5 300000 7800 es — —  6CF6 

100 —1V —_ —-—— 12 6000 6500 40 — — 

cr i ere et ee ee ay ca aniimameneuiieroombanen Dae 

250 — 1V 125 2.2 9 300000 5500 — — 

i tl alm tll lo eis lll cA a eels BI etsetedid anne aeeDeSe-e 
200 — 6V —_> ss —— 13 5750 3300 19 — —- 6CH 
200 180Q 150 2.8 9.5 300000 6200 — — CHB 

Max. DC Plate Volts, 550 Max. Peak Positive-Pulse Plate Volts, 2000 (Abs.)  §pK4 
Max. Peak Cathode mA, 350 Max. Plate Dissipation, 12 watts 

125 —1V —_>—  — 14 5000 8000 40 — a BCL 

125 —1V 125 4 12 120000 6000 — — — 

Ls nu ap adobe alpen ncaa RE 
250 — 2V —_ 1.8 50000 2000 100 — — 6CMB 
250 180Q 150 2.8 9.5 600000 6200 —— — ee 


496 RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or Use 
Name Out- _—Dia- Filament (F) Values to right give operat- 
Type line gram ing conditions and character- 


istics for indicated typical use 
Volts Amperes 


6CW5 Power Pentode 6G SCV 6.3 0.76 Vertical-Deflection Amplifier 
6D6 Remote-Cutoff Pentode 24A 6F 6.3 0.3 Amplifier Mixer 
6D7 Sharp-Cutoff Pentode 24A 7H 6.3 0.3 Amplifier Detector 
6D8G Pentagrid Converter 23 8A 6.3 0.15 Converter 
a RM CCL Cee aL 6E SHE 6.3 0.3 Class A Amplifier 
6DL5 Power Pentode 5E 7DQ 6.3 0.2 Class A Amplifier 
Hizti eon | Se eee | nes 
6DM4 Half-Wave Rectifier 136 4CG 6.3 1.2 Damper Service 
6DN6 Beam Power Tube 21B 5BT 6.3 2.5 Horizontal Deflection Amplifier 
604 Half-Wave Rectifier 13F 4cG 6.3 12 Damper Service 
Many eee eee yn wing gt gs me eg eet 7S Seapine Nem or ene geentt an 
6DQ6A Beam Power Tube 20 6AM 6.3 1e2 Horizontal Deflection Amplifi 
6DQGB. ; ‘ orizontal Deflection Amplifier 
6DT6 Sharp-Cutoff Pentode 5C 7EN 6.3 0.3 Class A Amplifier 
6DW4 Half-Wave Rectifier 11D SHP 6.3 1.2 Television Damper Service 
6DW5 Beam Power Tube 6G 9CK 6.3 52 Vertical Deflection Amplifier 
t . Triode Unit as Class A Amplifier 
High-Mu Triode— oo 
6DX8 Sharp-Cutoff Pentode GE SHX 6.3 0.72 Pentode Unit as Class A 
Amplifier 
: Class A Amplifier 
6DZ7 Twin Power Pentode 19B 8JP 6.3 £52 Both Units as Push-Pull 
Class AB1 Amplifier 
6E6 Twin Power Amplifier 26 7B 6.3 0.6 Push-Pull Class A Amplifier 
6E7 Remote-Cutoff Pentode 24A 7H 6.3 0.3 Amplifier 
6EA4 High-Mu Triode 10D 12FA 6.3 0.2 Shunt Voltage Regulator 
6EA5 Sharp-Cutoff Tetrode 5C TEW 6.3 0.2 Class A Amplifier 
6EH7 Semiremote-Cutoff Pentode 6C SAQ 6.3 0.3 Class A Amplifier 
: Triode Unit as Class A Amplifier 
6EHS8 Medium-Mu Triode—Sharp-Cutoff 6B 9jG 6.3 0.45 ~—Pentode Unit as Class A 
Pentode 4 
Amplifier 
6EJ7 Sharp-Cutoff Pentode 6C SAQ 6.3 0.3 Class A Amplifier 
oe é Each Unit as Class A Amplifier 
6ES8 Variable-Mu Twin Triode 6B 9A) 6.3 0.365 Ey Casced eiyaen te alti 
GEV] High-Mu Twin Triode 6E 9LP 6.3 0.6 Relay Control 
6EX6 Beam Power Tube 21B 5BT 6.3 2.25 Horizontal Deflection Amplifier 
6EY6 Beam Power Tube 13F TAC 6.3 0.68 Vertical Deflection Amplifier 
6EZ5 Beam Power Tube 13F 7AC 6.3 0.8 Vertical Deflection Amplifier 
Ri High-Mu Triode a, ae ee 0.3 Class A Amplifier 


— — ee é 


RCA TYPES FOR REPLACEMENT USE 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate  Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
Max. DC Plate Volts, 275 Max. Peak Positive-Pulse Plate Volts, 2200 6CW5 
___Max. DC Cathode mA, 110 Max. Plate Dissipation, 12 watts 
For other characteristics, refer to Type 6U7G 6D6 
For other characteristics, refer to Type 6J7 6D7 
Anode-Grid (2): 250 max. volts, 4 mA 
250 ce 100 27 3.5 360000  Oscillator-Grid (1) Resistor. Conversion 6D8G 
Transcond., 550 micromhos. 
250 — 2V 100 an ) 1M 3800 — — — 6DC8 
200 230Q 200 4.2 23 — —— — 8000 2.3 6DL5 
_ 250 320Q 250 4.5 24 — — —- 10000 3 
Max. Peak Inverse Plate Volts, 5000 Max. Peak Plate mA, 1100 Max. DC Plate mA, 175 
Max. Peak Heater—Cathode Volts, —5000 (DC Component Not to Exceed 900 Volts) 6DM4 
Max. Peak Heater—Cathode Volts, +300 (DC Component Not to Exceed 100 Voits) 
Max. DC Plate Volts, 700 Max. Peak Positive-Pulse Plate Volts, 6600 (Abs.) 6DN6 
Max. DC Cathode mA, 200 Max. Plate Dissipation, 15 watts 
Max. Peak Inverse Volts, 5500 Max. DC Plate mA, 175 6D04 
___Max. Peak Plate mA, 1000 Max. Plate Dissipation, 6 watts 
Max. DC Plate Volts, 770 Max. Peak Positive-Pulse Plate Volts, 6000 (Abs.) 6DQ6A 
Max. DC Cathode mA, 155 (6DQ6A) Max. Plate Dissipation, 18 watts 6DO6B 
Max. DC Cathode mA, 175 (6DQ6B) 
150 560Q 100 on 1.1 150000 515 —- — -—, ‘6DI6 
hes de erst ede 5000 Max. Plate Dissipation, 8.5 ae BDW4 
ax. Peak Plate mA, i : = 
Max. DC Plate mA, 250 Max. Peak Heater-Cathode Volts: oe 300 
Max. DC Plate Volts, 330 Max. Peak Positive-Pulse Plate Volts, 2200 6DW5 
Max. DC Cathode mA, 65 Max. Plate Dissipation, 11 watts 
200 — 1.7V — — 3 — 4000 65 —_— —— 
170 — 2.1V 170 3 18 100000 11000 — — — 6DX8 
200 — 2.9V 200 3 18 130000 10400 — — —. 
220 — 3.4V 220 3 18 150000 10000 — — —. 
250 — 7.3V 250 515 48 38000 11300 — —— —— 
400 —11V 250 13 100 Seeks, ase 9000 18 6D2Z7 
300 120Q 250 15 80 — — — 9000 12 
250 =—27.5V. —>  ——- — — — 14000 1.60+ 66 
For other characteristics, refer to Type 6U7G 6E7 
Max. DC Plate Volts, 27000 Max. Plate Dissipation, 30 watts GEA 
Max. Unregulated DC Plate Supply Volts, 60000 Max. DC Plate mA, 1.6 
250 =i 140 0.95 10 150000 8000 — — — 6EA5 
200 oy 90 4.5 12 500000 12500 a aa OE 
125 = e1y, Se 13.5 — 7500 40 —— — 
6EH8 
125 —1V 125 4 12 170000 6000 eee — —— 
200 =12,5V 200 4.1 10 350000 15000 — — — 6EJ7 
90 — 1.2V —S=S se 15 2500 12500 —— —— —. 
180 — —_ 15 — 12500 — — —. BESS 
250 OV —_— ss - —— 18.5 Grid Volts for Plate uA 100 = —9 2500-ohm GEV] 
150 OV —_——s ——— 10.0 Grid Volts for Plate uA 100 = —5 relay 
175 —30V 175 3.3 67 8500 7700 BISS — BES 
250 —17.5V 250 3 44 60000 4400 crops aaa —- 6EY6 
250 —20V 250 3.5 43 50000 4100 aged ae ae 6EZ5 
100 iV ae er ae oh p<. BRS 
250 — 2V 0.9 66000 1500 100 6F5GT 


+ For two tubes at stated plate-to-plate load. 


498 RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or Use 
Name Out- _—Dia- Filament (F) Values to right give operat- 
Type line =. gram ing. conditions and character- 
istics for indicated typical use 


Volts Amperes 


Pentode Class A Amplifier 


aa Power Pentode oe KO 6.3 0.7 TriodeO Class A Amplifier 
Pentode Push-Pull Class A 
Amplifier 
. : i Triode Unit as Class A Amplifier 
Grp MR Marote, Senet Cuts s0 sane Fe er 63 0.3 Pentode Unit as Class A 
Amplifier 
6F8G Medium-Mu Twin Triode 23 8G 6.3 0.6 Each Unit as Class A Amplifier 
ep re 
6FE5 Beam Power Tube 136 8KB- «G3 1.2 Class A Amplifier 
SE ne al ee eee Neen 
6FG6 Refer to type EM84/6FG6 
6FQ7 Medium-Mu Twin Triode 6E SLP 6.3 0.6 Each Unit as Class A Amplifier 
i i Triode Unit as Class A Amplifier 
GF V3 Mesum Mu Trade." Share Cutel 6p $FA 63 0.45  ~ Pentode Unit as Class A 
Amplifier 
6FWS8 Medium-Mu Twin Triode 6B 9A) 6.3 0.4 Each Unit as Class A Amplifier 
6G6G Power Pentode 22 7S 6.3 0.15 Pentode Class A Amplifier 
a 
Beam Power Unit as Class A 
Beam Power Tube—Sharp-Cutoff Amplifier 
6G11 Pentode 8B 1280 6.3 1.2 Pentode Unit as Class A 
Amplifier 
$e ee a eee 
6GB5 Beam Power Tube 10E  9NH 6.3 1.38 Horizontal Deflection Amplifier 
SE Ee CT ey rele es, a 
fl Vertical Deflection Oscillator 
6GF7 Dual Triode 11A 9ap 6.3 0.985 “Vertical Deflection Amplifier 
i . Triode Unit as Horiz. Defi. Osc. 
6GH8 Medium-Mu ie gd ki 6B SAE 6.3 0.45 "Senki dee 
Horiz. Defl. Osc. 
a oS SS EE 
6G)5 Novar Beam Power Tube 18A 9QK 6.3 1.2 Horizontal Deflection Amplifier 
FTE an rtngngcsogo ens Dolan nN ee ce 
Y = Triode Unit as Class A Amplifier 
6GJ7 Peart Cited Peeteaa 6) = SQA 6.3 0.41 Pentode Unit as Class A 
Amplifier 
wy : Triode Unit as Class A Amplifier 
Gals © Mediammte ateeSaeP Guten “(rgas SAEs 6.3 0.6 Pentode Unit as Class A. 
Amplifier 
ee a EE ea eee 
6GT5 Beam Power Tube 17B SNZ 6.3 1.2 Horizontal Deflection Amplifier 
wa Triode Unit as Class A Amplifier 
6GV8 tee ee ete 66 OLY 6.3 0.9 ihacage fe Glass A 
6GW6 Beam Power Tube 20 6AM 6.3 1.2 Horizontal Deflection Amplifier 
6GZ5 Power Pentode 5C 7CV 6.3 0.38 Class A Amplifier 


TT  eSsSsSsSSSses 


ae Twin Diode itil 0.3 i 
13D 7a Half-Wave Rectifier 
suce eels anes «68 «SMP «8.3 3K Pato Un Cis 
Ae Medium-Mu Triode nceeeaeed 0.3 Class A Amplifier 
i 6.3 0.45 Each Unit as Class A Amplifier 
6J6 Medium-Mu Twin Triode 5C 7BF 6.3 0.45 Push-Pull Class C Amplifier 


eT ee 
O For two tubes. 


en a ee 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
250 —16.5V 250 6.5 34.0 80000 2500 7000 3.2 
285 —20V 285 7.0 38.0 78000 2550 7000 4.8 6F6G 
250 —20V = 31.0 2600 2600 6.8 4000 0.85 6FGGT 
315 —24V 285 12.00 62.00 — — — 10000 11.0t 
a SI oc IRR Tn 
100 — 3V —_ —— Shs 16000 500 — — 
250 — 3V 100 5 6.5 850000 1100 — — — 6F7 
For other characteristics, refer to Type 6J5 6F8G 
145 —16V 145 18 100 8000 9500 = 1000 5.6 6FE5 
a Teac lata lal Act aD SE ie ate IY oe sali oO ae OE een NOOO RAPUNEERET Rane Nea Bt slew 
6FG6 
250 — 8V ——  =— 9 7700 2600 20 a —— 6FQ7 
125 —1V —> ss — 14 5000 8000 40 = a 
125 — AV 125 4 12 200000 6500 —- eet 6FV8 
100 1.2V pate 2S 15 2500 13000 33 — —  O6FW8 
180 — 9V 180 2.5 15.0 175000 2300 — 10000 1.1 6G6G 
120 — §8V 110 4 49 10000 7500 — 2500 2.3 611 
150 150Q 150 35 15 20000 9500 — — —— 
Max. DC Plate Volts, 275 Max. Peak Positive-Pulse Plate Volts, 7700 6GB5 
Max. DC Cathode mA, 275 Max. Plate Dissipation, 17 watts 
Max. DC Plate Volts, 330 Max. Plate Dissipation, 1.5 watts 
Max. DC Cathode mA, 22 6GF7 
Max. DC Plate Volts, 330 Max. Peak Positive-Pulse, Plate Volts, 1500 (Abs.) 
Max. DC Cathode mA, 50 Max. Plate Dissipation, 11 watts 
Max. DC Plate Volts, 330 Max. Plate Dissipation, 2.5 watts 
Max. DC Plate Volts, 350 Max. Peak Cathode mA, 300 Max. Plate 6GH8 
Max. Peak Neg.-Pulse Grid Volts, 175 Max. DC Cathode mA, 20 Dissipation, 2.5 watts 
250 —22.5V 150 2.1 70 15000 7100 —— = — 6G)5 
100 — 3V —_> 15 — 9000 20 — 6GI7 
Ampl. Factor, 55 
170 — 1.2V 120 3 10 350000 11000 (Grid No. 2 to Grid No. 1) 
125 tly 2S 13.5 5000 8500 40 — — 6G)8 
125 — 1V 125 4.5 12 150000 7500 — — — 
Max. DC Plate Volts, 770 Max. Peak Neg.-Pulse Grid-No. 1 Volts, — 330 
Max. DC Cathode mA, 175 Max. Grid-No. 2 Volts, 220 6GT5 
Max. Plate Dissipation, 17.5’ watts Max. Peak Positive-Pulse Plate Volts, 6500 
100 — 0.8V —_ 5 7600 6500 50 moe a 
170 —15 170 2.7 41 25000 7500 —- od —s 6GV8 
250 —22.5V 150), oa 20 70 15000 ies = — — 6GW6 
250 270Q 250 2.7 16 —— — — 15000 1.8 6GZ5 
250 270Q 250 2.7 16 150000 8400 — 15000 1.1 
(bypassed) 
Max. AC Supply Volts per Plate (RMS), 117 Max. DC Output mA, 8. min. 6H6 
Min. Total Effect. Plate-Supply Imped. per Plate: half-wave, 30 ohms; full wave, 15 ohms 
Max. AC Plate Volts (RMS), 150 Min. Total Effective Plate-Supply Impedance: up 6HE6GT 
Max. DC Output mA, 8 per Plate to 117 volts, 15 ohms; at 150 volts, 40 ohms 
100 — 3V oo 14 — 5500 17 wen — GHGS 
170 — 1.2V 150 3.3 10 350000 12000 — — — 
I eee ee ee ee ee 
90 OV Yl I 6700 3000 20 — mires 6)5 
250 — 8V —> ss — 9 7700 2600 20 —. — 6)56T 
100 50Q (For both units) 8.5 7100 - 5300 38 —— — 616 
150 —10V PEt Noe ak WA Grid Current, 16 mA ous 3.5 


Driving Power, 0.35 watt 


t For two tubes at stated plate-to-plate load. O For two tubes. 


500 RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or Use 
ns Soca Ne ee 
e ine ram I i 
1 : setios for indicated typical use 
Volts Amperes 
6)7 3 7R 
6J7G Sharp-Cutoff Pentode 23 7R 6.3 0.3 Pentode Class A RF Amplifier 
6)7GT 14A 7R 
6)86 Triode-Heptode Converter 23 8H 6.3 0.3 Triode, Unik as-Oscllateg 
Heptode Unit as Mixer 
6JB6 Beam Power Tube 18A 9QL 6.3 1.2 Horizontal Deflection Amplifier 
one tee RRNA arn pe icine eae INIT Unie naira mlabietmmanaieterribaee i 
6JE6 Beam Power Tube 18B 9QL 6.3 2.5 Horizontal Deflection Amplifier 
6)G6 Beam Power Tube 17B SQU 6.3 1.6 Horizontal Deflection Amplifier 
6JM6 Beam Power Tube 16A 12FJ 6.3 1.2 Horizontal Deflection Amplifier 
6JS6 Beam Power Tube 16B 12FY = 6.3 2.25 Horizontal Deflection Amplifier 
Be. EY Eines aetna ae ae eee dwt: 
6JT6 Beam Power Tube 17¢ §=©gau 6.3 {2 Horizontal Deflection Amplifier 
Fe Aah SN ene hah als sn Rr es DAME ce a RIE ANSTO ene Ne 
6JU8 Quadruple Diode 6E 9PQ 6.3 0.6 Phase Detector 
6K5GT High-Mu Triode 14A 5U 6.3 0.3 Class A Amplifier 
6K7 3 7R 
6K7G Remote-Cutoff Pentode 23 7R 6.3 0.3 Class A Amplifier 
6K7GT 14A 7R 
6K8 3 8K Triode Unit as Oscillator 
Hees Triode-Hexode Converter 23 a 6.3 0.3 Hl exotte’ Ueeleac inna 
TSO Pn wm Geen Cn be ee Se eee 
Twin High-Mu Triode— Twin Unit as Class A Amplifier 
6K11 Medium-Mu Triode BA 12BY 6.3 0.6 Class A Amplifier 
GKL8  Diode—Sharp-Cutoff Pentode GE  9LQ 6.3 0.3 beer tet ee A 
ee ae Ne 


Triode Unit as Oscillator 


6KY8 High-Mu Triode 11C 9QT 6.3 ml eS 
a niglhdt che yt Beam Power Unit as Amplifier 


6L5G Medium-Mu Triode 22 6Q 6.3 0.15 Class A Amplifier 


Single-Tube Class A Amplifier 


oe Beam Power Tube Us Ue 6.3 0.9 Push-Pull Class A Amplifier 


Push-Pull Class AB1 Amplifier 


6L7 3 1T 


6L7G Pentagrid Mixero 23 rad 6.3 0.3 Mixer Service 

6N6G Direct-Coupled Power Triode 25 TAU 6.3 0.8 Class A Amplifier 
ener Medium-My Twin Power Triode 1a . 6.3 0.8 Class A Amplier (as Driver) 

Class B Amplifier 

6P5GT Medium-Mu Triode 13D 6Q 6.3 0.3 Amplifier Detector 

6P7G  Low-Mu Triode—Remote-Cutoff 5, mu 3§= 6.3 0.3 Amplifier and Converter 

Pentode 

a ESE ENON Latah nnch dee WR ERMA Ut MM 

607 3 1V 

6Q7G Twin Diode High-Mu Triode 23 1V 6.3 0.3 Triode Unit as Class A Amplifier 
6Q7GT “AV 


{_] For two tubes. 


Pe ee ee 


Oy ee ee Fee 


BN i a et SS a hin Bi i 


eg 


+ gaat ciara Se 


Pl Pte« Mee 


RCA TYPES FOR REPLACEMENT USE 501 


Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur-  Cur-  Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
6)7 
ae fae eee 1 ee a 
i? ; ‘ rei! =. 637GT 
100 Triode-Grid Resistor, 4 — —. — — — 
250 50000 ohms 5 — — — —— - 6)8G 
250 — 3V 100 2.8 1.4 1.5M Conversion Transcond., 290 micromhos 
Max. DC Plate Volts, 770 Max. Peak Neg.-Pulse Grid-No. 1 Volts, — 330 
Max. Peak Cathode mA, 550 Max. Grid-No. 2 Volts, 220 6JB6 
Max. Plate Dissipation, 17.5 watts Max. Peak Positive-Pulse Plate Volts, 6500 
For other characteristics, refer to Type 6JE6A 6JE6 
For other characteristics, refer to Type 6JG6A 6JG6 
For other ratings, refer to Type 6JB6 6JM6 
Ampl. Factor 
175 —25V 125 4.5 125 5600» 11300» @rid’ No.2 to Plate) 3 6)S6 
For other ratings, refer to Type 6JB6 6J16 
Max. Peak Inverse Plate Volts, 300 Max. DC Output mA, 9 6JU8 
Max. Peak Plate mA, 54 Max. Peak Heater-Cathode Volts, + 300 
250 — 3V —— 1.1 50000 1400 70 ——- ——— | bead 
6K7 
250 baal 125 2.6 10.5 600000 1650 <elebp nee — 6K7G 
6K7GT 
100 Grid Res., 50000 ohms 3.8 Triode-Grid & Hexode-Grid Current, 0.15 mA 6K8 
100 — 3V 100 6.2 2.3 400000 Conversion Transcond., 325 micromhos  6K8G 
250 — 3V 100 6.0 2.5 600000 Conversion Transcond., 350 micromhos 6K8GT 
250 — 2vV So — 1.2 62500 1600 100 ee ——< 6K11 
250 — 8.5V ——> — 10.5 7700 2200 17 —_ — 
Grid-No. 1 Volts for plate cur- 
100 0 We 22 5.5 555000 4300 rent of 10 pA, 42 GKL8 
Max. DC Plate Volts, 330 Max. Plate Dissipation, 1.5 watts 
Max. DC Cathode mA, 22 6KY8 
Max. DC Plate Volts, 300 Max. Peak Positive-Pulse Plate Volts, 2200 (Abs.) 
Max. DC Cathode mA, 60 Max. Plate Dissipation, 12 watts 
250 — 9V eset races 8.0 9000 1900 17 ee — . 6156 
250 —14V 250 5.0 72.0 — — — 2500 6.5 
250 168Q 250 5.4 75.0 — — — 2500 6.5 
270 —17.5V 270 1-10 14 0G ee ee ans 5000 17.5t 6L6G 
270 12400 270 11.00 134.00 —. — — 5000 18.5tf 6L6GB 
360 —22.5V 270 5.00 88.00 — — —. 6600 26.5t 
360 24800 270 500 £88.00 — — — 9000 24.5 
Oscillator-Grid (No. 3) Bias, —15 volts 6L7 
250 — 6V 150 9.2 2.3 Grid-No. 3 Peak Swing, 16 volts minimum L7G 
Conversion Transcond., 350 micromhos 6 ‘Sen 
Output Triode: Plate Volts, 300; Plate mA, 45; Load, 7000 ohms 4.0 6N6G 
Triode: Plate Volts, 300; Grid Volts, 0; Input Plate mA, 8 : 
250 —5V Lo aa 6.0 11300 3100 35 20000 exceeds 6N7 
300 — 6V 7.0 11000 3200 35 or more 0.4 6N7GT 
300 OV Power Output for 1 tube at stated plate-to-plate load 8000 10.0 
250 —13.5 es Pee 5.0 9500 SNe 13.8 a= —  6P5GT 
For other characteristics, refer to Type 6F7 6P7G 
100 — 1V ee ee 7 0.8 58000 1200 70 LAGS. rae ep 
250 — WwW Tal 58000 1200 70 6Q7GT 


+ For two tubes at stated plate-to-plate load. O For two tubes. 


502 RCA RECEIVING TUBE MANUAL 


Basing Use 
RCA Out- Dia- Heater or : : 
Name line = gram Filament (F) Values to right give operat- 
Type ing conditions and character- 
istics for indicated typical use 
Volts Amperes 
Twin High-Mu Triode— Twin Unit as Class A Amplifier 
6Q11 Medium-Mu Triode BA 12BY 6.3 0.6 Class A Amplifier 
aS Ee 
6R7 3 WV 
5R7G Twin Diode—Medium-Mu Triode 23 1V 6.3 0.3 Triode Unit as Class A Amplifier 
6R7GT 14A 1V 
684 Medium-Mu Triode aes Ace He Vertical Deflection Amplifier 
Ro Remote-Cutoff Pentode oe 7 6.3 0.15 Class A Amplifier 
GS8GT Triple Diode—High-Mu Triode 14 8CB 6.3 0.3 Triode Unit as Class A Amplifier 
7 
6SA7GT Pentagrid Converter a fae 6.3 0.3 Converter 
6SB7Y Pentagrid Converter 2A 8R 6.3 0.3 Mixer 
6SC7 High-Mu Twin Triode 2A 8S 6.3 0.3 Each Unit as Amplifier 
pee, High-Mu Triode aA ene 6.3 0.3 Class A Amplifier 
Fame pe 
GSF7  Diode—Remote-Cutoff Pentode 2A TAZ 6.3 0.3 ee i A 
6SG7 Semiremote-Cutoff Pentode 2A 8BK 6.3 0.3 Class A Amplifier 
6SH7 Sharp-Cutoff Pentode 2A 8BK 6.3 0.3 Class A Amplifier 
6 
6SI7ET Sharp-Cutoff Pentode oo eyes 6.3 0.3 Class A Amplifier 
Aca Remote-Cutoff Pentode ips en 6.3 0.3 Class A Amplifier 


6SN7GT 7 


13D 6.3 0.6 Each Unit as Class A Amplifier 

6SN7 Medium-Mu Twin Triode 139 06«=— 8BDséC.B 0.6 

GTA 6.3 0.6 Each Unit as Vertical Amplifier 
6SQ7 wane ; : 2A 8Q ; : : 
6SQ7GT Twin-Diode—High-Mu Triode 130 8Q 6.3 0.3 Triode Unit as Class A Amplifier 
6SR7 = Twin Diode—Medium-Mu Triode 2A 8Q 6.3 0.3 Triode Unit as Class A Amplifier 
6SS7 Remote-Cutoff Pentode 2A 8N 6.3 0.15 Class A Amplifier 

6ST7 Twin Diode—Medium-Mu Triode 2A 8Q 6.3 0.15 Triode Unit as Amplifier 
6SZ7 Twin Diode—High-Mu Triode 2A 8Q 6.3 0.15 Triode Unit as Class A Amplifier 

614 Medium-Mu Triode sD = 7DK «G3 0.225 Oscillator in UHF TV Receivers 


Class A Amplifier 


= ee eee 


617G Twin Diode—High-Mu Triode 22 1V 6.3 0.15 Triode Unit as Class A Amplifier 


618 Triple Diode—High-Mu Triode 6B SE 6.3 0.45 Triode Unit as Class A Amplifier 
6.3 0.45 
me Se, SE ee ee 
6U5 Electron-Ray Tube 13H 6R 6.3 0.3 Visual Indicator 
6U7G Remote-Cutoff Pentode 28) TR 6.3 0.3 Class A Amplifier 
F , Triode Unit as Class A Amplifier 
oo Sees i cama aL 6B 89AE 6.3 0.45 Pentode Unit as Class A 
Amplifier 
——$——$— $$$ $< OEE Eee 
Single-Tube Class A Amplifier 
6V6GT Beam Power Tube 13D = TAC 6.3 0.45 


Push-Pull Class ABi Amplifier 


RCA TYPES FOR REPLACEMENT UsE 503 


Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Voits Volts mA mA Ohms Micromhos Ohms Watts 
250 — 2V — — 1.2 62500 1600 100 — — 6Q11 
ee iY —S> ss —>—"—‘«saoWn?? 7000 2500 18 — — ciel 
6R7 
250 — ov a 9.5 8500 1900 16 — —  6R7G 
6R7GT 
Max. DC Plate Volts, 550 Max. Peak Positive-Pulse Plate Volts, 2200 6S4 
Max. DC Cathode mA, 30 Max. Plate Dissipation, 8.5 watts 
250 — 3V 100 2.0 8.5 1M 1750 — — —. Ls 
250 — wv ee a 0.9 91000 1100 100 — —  6S86T 
Self- Grid-No. 1 Resistor, 20000 ohms. GSAT 
250 Excited 100 8.5 3.5 1.0 Conversion Transcond., 450 micromhos 6SA7GT 
Grid-No. 1 Resistor, 20000 ohms. 
100 —W 100 10.2 3.6 500000 Conversion Transcond., 950 micromhos 6SB7Y 
250 — 2vV — — 20 53000 1325 70 — —  68C? 
6SF5 
250 s— 2V —_ — —— 0.9 66000 1500 10 — pot ee 
2 6SF5GT 
100 —1V 100 3.4 12.0 200000 1975 6SF7 
250 -—1V 100 3.3 12.4 700000 2050 wae a 4 or 
100 — 1V 100 3.2 8.2 ae 4100 — — — 6SG7 
250 — 2.5V 150 3.4 9.2 4000 —— — Siem 
100 —1V 100 2.1 5.3 00 4000 6SH7 
250 —1V 150 4.1 10.8 $00000 4900 oe ota ee 
100 ee 100 0.9 2.9 700000 1575 6SJ7 
250 — 3V 100 0.8 3.0 1M 1650 _ Nprehs ——~  §SJ76T 
100 oom IV 100 4.0 13.0 120000 2350 6SK7 
250 — 3V 100 2.6 9.2 800000 2000 7 a ~~ §SK7GT 
100 OV — ~—-__ 10.0 6700 3000 20 awe a 
__ 250 — 8V yes 9.0 7700 2600 20 — oe 
Max. DC Plate Volts, 450 Max. Plate Dissipation: 5 watts either plate; 7.5 watts both tiiak / 
Max. Peak Cathode mA, 70 Max. Peak Positive Pulse Plate Volts, 1500 GTA 
100 —1V Fie he bn O.B Ee T0000 925 100 — ——— OE 
250 — 2V it 85000 1175 100 — —  §SQ7GT 
250 cae oy on nena a F 8500 1900 16 SUE, — GSR7 
250 — 3V 100 2.0 9.0 1M 1850 — — — 6SS7 
For other characteristics, refer to Type 6SR7 6ST7 
100 —= 1) —_> 0.8 54000 1300 70 — — 6S77 
250 — 3V —_ 1.0 53000 1200 70 — — 
Max. DC Plate Volts, 200 Max. Grid mA, 8 
Max. DC Cathode mA, 30 Max. Plate Dissipation, 3.5 watts 614 
80 150Q —_>  — 18 — 7000 13 — — 
250 — 3V —— — 1.2 62000 1050 65 — nae 617G 
300 4580Q — — Grid Resistor, 0.5 MQ Gain per stage, 40 
100 — 1V —_>s ss o—— 0.8 54000 1300 70 — —— 618 
250 — 3V —. — 1.0 58000 1200 70 —— — 
Plate & Target Supply, 250 volts. Triode Plate Resistor, 1.0 MQ Target Current, 4.0 mA 6U5 
Grid Bias, —22 volts; Shadow Angle, 0°. Bias, 0 volts; Angle, 90°; Plate Current, 0.24 mA 
250 — 3V 100 2.0 8.2 800000 1600 roan — —  6U/G 
125 — 1V —_- —— 13.5 — 7500 40 a — 
125 —1V 110 sess 9.5 200000 5000 — — — 6U8 
250 —12.5V 250 4.5 45.0 50000 4100 — 5000 4.5 
315 —13V 225 2.2 34.0 80000 3750 — 8500 55 6V6GT 
250 —15V 250 5.00 70.00 ——- — — 10000 10.0t 
285 —19V 285 4.00 £70.00 — me os 8000 14.0f 


t For two tubes at stated plate-to-plate load. OO) For two tubes. 


504 RCA RECEIVING TUBE MANUAL 
RCA Basing Heater or s¥Se, 
Name Out- Dia- Filament (F) Values to Tight give operat- 
Type line gram ne conditions and character- 
istics for indicated typical use 
Volts Amperes 
6V7G Twin Diode—Low-Mu Triode 23 1V 6.3 0.3 “Triode Unit as Amplifier 
6W7G Sharp-Cutoff Pentode 23 7R 6.3 0.15 Class A Amplifier 
With Capacitive-Input Filter 
6X5 Full-Wave Rectifier 2B 6S 6.3 0.6 ooo 
With Inductive-Input Filter 
ie ; Triode Unit as Class A Amplifier 
6X8 Sepee turneestels 6B SAK 0.45 Pentode Unit as Class A 
Amplifier 
6Y5 Full-Wave Rectifier are 6) 6.3 0.8 With Capacitive-Input Filter 
6Y7G High-Mu Twin Power Triode 22 8B 6.3 0.6 Class B Amplifier 
624 Refer to type 84/624 
625 Full-Wave Rectifier 22 6K ae ad With Capacitive-Input Filter 
6276 High-Mu Twin Power Triode 22 8B 6.3 0.3 Class B Amplifier 
6ZY5G Full-Wave Rectifier 22 6S 6.3 0.3 With Capacitive-Input Filter 
TA4 Medium-Mu Triode 12B 5AC 6.3 0.3 Amplifier 
7A5 Beam Power Tube 12¢ GAA 6.3 0.75 Class A Amplifier 
7A6 Twin Diode 12B 7A) 6.3 0.15 Detector Rectifier 
TAT Remote-Cutoff Pentode 12B 8V 6.3 0.3 Class A Amplifier 
7A8 Octode Converter 12B 8U 6.3 0.15 Converter 
7AD7 Power Pentode 12¢ 8V 6.3 0.6 Class A Amplifier 
TAFT Medium-Mu Twin Triode 12B BAC 6.3 0.3 Each Unit as Class A Amplifier 
7AG7 Sharp-Cutoff Pentode 12B 8V 6.3 0.15 Class A Amplifier 
7AH7 Sharp-Cutoff Pentode 12B BV 6.3 0.15 Class A Amplifier 
7B4 High-Mu Triode 12B 5AC 6.3 0.3 Amplifier 
7B5 Power Pentode. 12€ GAE 6.3 0.4 Class A Amplifier 
7B6 Twin Dicde—High-Mu Triode 12B 8W 6.3 0.3 Triode Unit as Amplifier 
7B7 Remote-Cutoff Pentode 12B 8V 6.3 0.15 Class A Amplifier 
7B8 Pentagrid Converter 12B 8X 6.3 0.3 Converter 
7¢5 Beam Power Tube 12C GAA 6.3 0.45 Class A Amplifier 
7C6 Twin Diede—High-Mu Triode 128 8W 6.3 0.15 Triode Unit as Class A Amplifier 
7C7 Sharp-Cutoff Pentode 12B 8V 6.3 0.15 Class A Amplifier 
7E6 Twin Diode—Medium-Mu Triode  12B 8W 6.3 0.3 Triode Unit as Amplifier 
Twin Diode—Remote-Cutoff Pentode Unit as Class A 
7E7 Pentode 12B BAE 6.3 0.3 Amplifier 
TEY6 Beam Power Tube 13F TAC 7.2 0.6 Vertical Deflection Amplifier 
1F7 High-Mu Twin Triode 12B 8AC 6.3 0.3 Each Unit as Amplifier 
1F8 Medium-Mu Twin Triode 12A 8BW 6.3 0.3 Each Unit as Class A Amplifier 
7G7 Sharp-Cutoff Pentode 12B 8V 6.3 0.45 Class A Amplifier 
7H] Semiremote-Cutoff Pentode 12B BV 6.3 0.3 Class A Amplifier 
= : Triode Unit as Class A Amplifier 
Medium-Mu Triofe— OT a 
7HG8 Sharp-Cutoft Penteds 6B SMP 7.2 0.3 Pentode Unit as Class A 
Amplifier 
757 Triode-Heptode Converter 128 SBL 63 0.3 Trlode: Unitas Osbittatee 


Heptode Unit as Mixer 


RCA TYPES FOR REPLACEMENT USE 


Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts = mA mA Ohms Micromhos Ohms Watts 
For other characteristics, refer to Type 85 6V7G 
250 aay 100 0.5 2.0 1.5M 1225 — —— a 
Max. AC Volts per Plate (RMS), 325 Max. DC Output mA, 70 Min. Total Effect. Supply 
Max. Peak Inverse Volts, 1250 Max. Peak Plate mA, 245 Imped. per Plate, 525 ohms 6X5 
Max. AC Volts per Plate (RMS), 400 Max. DC Output mA, 70 Min. Value of Input Choke, 
Max. Peak Inverse Volts, 1250 Max. Peak Plate mA, 245 10 henries 
125 —1V oe —— 12 6000 6500 40 —— a 
125 — 1V 125 2.2 9 300000 5500 — — — 6X8 
Max. AC Volts per Plate (RMS), 350 6Y5 
Max. DC Output mA, 50 
For other characteristics, refer to Type 79 6Y7G 
624 
Max. AC Volts per Plate (RMS), 230 675 
Max. DC Output mA, 60 
180 OV Power Output is for one tube at stated plate-to-plate load 12000 4.2 6Z7G 
Max. DC Output mA, 40 Min. Total Effect. Supply 
Max. Peak Inverse Volts, 1250 Max. Peak Plate mA, 120 Imped. per Plate, 225 ohms 6ZY5G 
For other characteristics, refer to Type 6J5 TA4 
110 — 7.5V 110 3.0 40.0 16000 5800 oo 2500 15 7A5 
125 — 9V 125 3.3 44.0 17000 6000 2700 2.2 
Max. AC Voltage per Plate, 150 Volts, RMS Max. DC Output Current per plate, 8 mA 7A6 
For other characteristics, refer to Type 6SK7 TAT 
Anode-Grid (2): 250 max. volts, 4.2 mA 
250 — 3V 200.01 3.2 3.0 700000  Oscillator-Grid No. 1 Resistor. Conver- 7A8 
sion Transcond., 550 micromhos 
300 68Q 150 7.0 28.0 300000 9500 1S — — 7AD7 
250 —10V ee em 9.0 7600 2100 16 m3 = IAP 
250 2502 250 2.0 6.0 1M 4200 — ——- ——  /AG/ 
250 2502 250 1.9 6.8 1M 3300 — a ae mime 1 
For other characteristics, refer to Type 6SF5 7B4 
For other characteristics, refer to Type 6K6GT 7B5 
For other characteristics, refer to Type 6SQ7 7B6 
250 — 3V 100 7 8.5 —. 750000 1750 —— aa 7B7 
For other characteristics, refer to Type 6A8 7B8 
For other characteristics, refer to Type 6V6 7¢5 
250 — WV Ea tee ee.) 9 SER 100000 1000 100 = — 706 
250 == 3V 100 0.5 2.0 2M 1300 a a —— 1¢7 
For other characteristics, refer to Type 6BF6 7E6 
250 3302 100 1.6 7.5. 700000 1300 es — — 7E7 
For other characteristics, refer to Type 6EY6 TEY6 
For other characteristics, refer to Type 6SL7GT TF] 
250 5002 Ee oA — 3300 48 meats 22 1F8 
250 Ov 100 ©3=«._ 2.0 6.0 800000 4500 ——— — I ay) 
100 — 1.5V 100 2.6 7.5 350000 4000 — —— oe 7H] 
250 180Q 150 3.2 10.0 800000 4000 —- -— oe 
For other characteristics, refer to Type 6HG8 7HG8 
Triode-Grid Resistor, Pa ae “Cri 
250 50000 ohms 5.0 Triode-Grid & Heptode-Grid Current, 0.4 mA 17 


250 — 3V 100 2.8 1.4 1.5M Conversion Transcond., 290 wmhos 
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506 RCA RECEIVING TUBE MANUAL 
RCA Basing Weater or Use 
Name Out- _—iDiia- Filament: (F) Values to right give operat- 
Type line gram ing conditions and character- 
istics for indicated typical use 
Voits Amperes 
7K7 Twin Diode—High-Mu Triode 12B SBF 6.3 0.3 Triode Unit as Class A Amplifier 
7L7 Sharp-Cutoff Pentode 12B 8V 6.3 0.3 Class A Amplifier 
IN7 Medium-Mu Twin-Triode 12C 8AC 6.3 0.6 Each Unit as Class A Amplifier 
7Q7 Pentagrid Converter 12B BAL 6.3 0.3 Converter 
Twin Diode—Remote-Cutoff Pentode Unit as Class A 
7R7 Pentode 12B SAE 6.3 0.3 Amplifier 
7S7 Triede-Heptode Converter (128 8BL 6.3 0.3 Tred Geer ened 
Heptode Unit as Mixer 
1V? Sharp-Cutoff Pentode 12B 8Vv 6.3 0.45 Class A Amplifier 
7W7 Sharp-Cutoff Pentode 12B 8B) 6.3 0.45 Class A Amplifier 
1X] Twin Diode—High-Mu Triode 12C 8BZ 6.3 0.3 Triode Unit as Class A Amplifier 
7Y4 Full-Wave Rectifier 12B 5AB 6.3 0.5 With Capacitive-Input Filter 
714 Full-Wave Rectifier 12C 5AB 6.3 0.9 With Capacitive-Input Filter 
zi A x Vertical and Horizontal 
8FQ7 Medium-Mu Twin Triode 6E SLP 8.4 0.45 Deflection Oscillators 
4 4 Triode Unit as Class A Amplifier 
86)7 Suey Caten Pesteds a 0.3 Pentode Unit as Class A 
Amplifier 
; i Triode Unit as Class A Amplifier 
9A8 Sharp Cater Poethda 7 a 0.3 Pentode Unit as Class A 
Amplifier 
QBR7 —s Twin Diode—High-Mu Triode Seg ae ee Triode Unit as Class A Amplifier 
eg 5 i Triode Unit as Class A Amplifier 
gcig Medium-Mu [Ld desta Cute 6p SFX 9.5 0.3 Tetrode Unit as Class A 
Amplifier 
Fi Triode Unit as Class A Amplifier 
9GV8 odie ill be 66 = so SLY 9.5 0.6 Pentode Unit as Class A 
Amplifier 
10 Power Triode 27B 4D 7.5F 1.25 Class A Amplifier 
Pe : . Triode Unit as Class A Amplifier 
1668; er ae Mes Py ae ue 6B SDA = 10.5 0.3 Pentode Unit as Class A 
Amplifier 
10CW5 Power Pentode 66 gcV 10.6 0.45 Vertical Deflection Amplifier 
r . Triode Unit as Class A Amplifier 
10DX8 Sear peter Pesteae 6E 8=6SHX = 10.2 0.45 Pentode Unit as Class A 
Amplifier 
~ Vertical Deflection Amplifier 
10GF7 Dual Triode 11A © $QD 9.7 0.6 “Vertical Dehachign ‘Gaeiilatne 
11 Detector Amplifier 4F 4F 1.1F 0.25 Class A Amplifier 
Unit No. 1 as Class A Amplifier 
11Y9 Dual Pentode 6L 10L 11 0.45 a 
Unit No. 2 as Class A Amplifier 
12A5 Power Pentode ss 1F ot oa Class A Amplifier 
Pentode Unit as Class A 
12A7 __Rectifier—Power Pentode 248 1K 12.6 0.3 eo 
Half-Wave Rectifier 
12A8GT Pentagrid Converter 14A 8A 12.6 0.15 Converter 
10.0 0.15 
12AC6 Remote-Cutoff Pentode 5C 7BK approx. Class A Amplifier 


to 
15.9 at 12.6 V 


= a eee 


RCA TYPES FOR REPLACEMENT USE 507 
Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
250 ay SER ~ £ Sa 44000 1600 70 — — 7K7 
100 —1V 100 2.4 ays 100000 3000 — — —_— 77 
250 — 1.5V 100 15 4.5 1M 3100 — —— —- 
For other characteristics, refer to Type 6SN7GT IN7 
Grid No. 1 Resistor, 20000 ohms 
250 a at 100 8.5 3.5 1M Conversion Transcond., 450 «wmhos 707 
250 ay 100 2.1 5.7 1M 3200 a — — 7R7 
100 Triode-Grid Resistor, 3.0 — — — — — 
250 50000 ohms 5.0 — — — — — 7S7 
250 — 2V 100 3.0 1.8 1.25 M Conversion Transcond., 525 wmhos 
300 160Q 150 3.9 10.0 300000 5800 =>: — — 1V7 
For other characteristics, refer to Type 7V7 TW7 
250 esi ec ee 1.9 67000 1500 100 — — 1X7 


Max. Peak Inverse Volts, 1250 


Max. DC Output mA,70 


Max. Peak Plate mA, 180 7Y4 


Max. DC Output mA, 100 Min. Total Effec. Supply 
Max. Peak Inverse Volts, 1250 Max. Peak Plate mA, 300 imped. per Plate, 75 ohms  /24 
For other characteristics, refer to Type 6FQ7 8FQ7 
For other characteristics, refer to Type 6GJ7 8G)7 
100 — 2V —— —— 14 ——— 5000 20 —— — OAS 
170. — 2 170 28 10 400000 ©6200 AC re 
250 2002 EE a SE |! 10900 4000 60 — —  9BR7 
125 56Q — — 15 5000 8000 40 oo a 
125 — 1V 125 4 12 100000 5800 — oo —— 9CL8 
For other characteristics, refer to Type 6GV8 9GV8 
425 —40V Se AE. opted lH) 5000 1600 8.0 10200 1.6 10 
250 390Q a —— 7.3 12000 4400 53 a —— 10¢8 
135 100 135 3.2 11.5 190000 8000 — — — 
For other ratings, refer to Type 6CW5 10CW5 
For other characteristics, refer to Type 6DX8 10DX8 
fon RR eR rd cA le eR eter tt Re aD Ne ee 
For other ratings, refer to Type 6GF7 10GF7 
135 —10.5V Ege =: 3 15500 440 —— 128 a ll 
100 — 26 70 65 — 21000 A ARON Se. 07 
150 0°) 23 10% Sela ~ 10 — 8500 Tera Nocera 
180 —25V 180 8.0 45.0 35000 2400 ae 3300 3.4 12A5 
ences re MEGA pene ey ees STE Re PP 
135 —13.5V 135 2.5 9.0 100000 975 — 13500 0.55 9 
BNARIIMDINAG) PIALO VOITAR CS. cccecesaccesscrcresesecocereecatenstesoseserccrtttnesecsosssreoees 125 Volts, RMS 12A7 
MAAN TMU DC usOUtDUT ) CUTONE c.cescrc.ctestecacsoccessesssosenseoccceseseesonscennsseseves 30 Milliamperes 
For other characteristics, refer to Type 6A8GT 12A8GT 
Grid-No. 1 Supply Volts, 0 
2 Graiiguos— 26 2 55. 500000.» 730 {RIG NO. 2 Supply Vans Ohms} | 12AC 


ET 
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RCA Basing Heater or Use 
Name Out- _—Dia- Filament (F) Values to right give operat- 
Type line gram ing conditions and character- 


istics for indicated typical use 
Volts Amperes 


10.0 0.15 
12AD6 Pentagrid Converter 5C 7CH to approx. Converter 
15.9 at 12.6 V 
10.0 0.15 
12AE6 Twin Diode—Medium-Mu Triode 5C 7BT to approx. Triode Unit as Class A Amplifier 
15.9 at 12.6 V 
10.0 0.15 
12AE6A Twin Diode—Medium-Mu Triode 5c 7BT te goieey Triode Unit as Class A Amplifier 
, a ‘ 
10.0 0.45 Unit No. 1 as Class A Amplifier 
Dual Triode 6B 9A to approx.,§§ <= 
12AE7 15.9 aie y Unit No. 2 as Class A Amplifier 
10.0 0.15 
12AF6 Remote-Cutoff Pentode 5C 7BK to approx. Class A Amplifier 
15.9 at 12.6 V 
12AH7 Medium-Mu Twin Triode 13C 8BE 12.6 0.15 Each Unit as Class A Amplifier 
GT eh 
10.0 0.15 
12AJ6 Twin Diode—Medium-Mu Triode 5C 7BT to approx. Triode Unit as Class A Amplifier 
15.9 at 12.6 V 
Triode Unit as Class A Amplifier 
12AL8 Medium-Mu Triode—Power 6E 96S hee Ae 
Tetrode 159 at 42 BV Tetrode Unit as Class A 
? F Amplifier 
12AU7 Medium-Mu Twin Triode 6B ines O53. Each Unit as Class A Amplifier 
12AV7 = Medium-Mu Twin Triode OB~—ytySh-—= td o>, Each Unit as Class A Amplifier 
12AX4- 
At A Half-Wave Rectifier ler 4CG ce Le Television Damper Service 
GTA 
12AX7 High-Mu Twin-Triode | a 0.3, Each Unit as Class A Amplifier 
12AY3 Half-Wave Rectifier 11D HP 12.6 0.6 Television Damper Service 
12AZ7 High-Mu Twin-Triode GRY yin GANGA, OO? Oy>g Each Unit as Class A Amplifier 
aoe A ‘ Triode Unit as Class A Amplifier 
12B8GT High-Mu iets nate seleinege 8T 12.6 0.3 Pentode Unit as Class A 
Amplifier 
12BA7 Pentagrid Converter 6E sect 12.6 0.15 Converter 
12BD6 Remote-Cutoff Pentode 5C 7BK = :12.6 0.15 Class A Amplifier 
12BF6 Twin Diode—Medium-Mu Triode 5C 7BT 12.6 0.15 Triode Unit as Class A Amplifier 
12BH7 —- Medium-Mu Twin Triode har Ss re Vertical Deflection Amplifier 
12BK5 Beam Power Tube 6E 9BQ = 12.6 0.6 Class A Amplifier 
10.0 0.15 
12BL6 Remote-Cutoff Pentode 5C 7BK to approx. Class A Amplifier 
15.9 at 12.6V 
12BR7 ——- Twin Diode—High-Mu Triode 6B ss SCF nas oA3,  Triode Unit as Class A Amplifier 
12BS3 Half-Wave Rectifier 11D SHP 12.6 0.6 Television Damper Service 
12BV7 Sharp-Cutoft Pentode cE BF ~~ 82 oe Class A Amplifier 
r __With Capactive Input Filter 
12BW4 Full-Wave Rectifier Fr 9D) 6.3 0.9 With Inductive Input Filter — 
12BY7 Sharp-Cutoff Pentode 6E 9BF oy: Me Class A Amplifier 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate  Trans- Amplifi- RCA 
Cathode Screen Cur- Cur-  Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
Self- Grid-No. 1 Resistor, 33000 ohms 
12.6 excited 12.6 15 0.45 1M Conversion Transcond., 260 micromhos 12AD6 
12.6 OV —— 0.75 15000 1000 15 passe —  I12AE6 
12.6 OV aes Wh ee 1 13000 1300 16.7 a —  12AE6A 
12.6 Grid Res. 1.5 megohms 1.9 3150 4000 13.0 — — 12AE7 
12.6 Grid Res. 1 megohm 7.5 985 6500 6.4 — — 
Grid-No. 1 Supply Volts, 0 
a. nettles 126 0.45 1.1 350000 1500 {rid-Ho. 2 Sepply, Yolts. Ome; 12AFG 
180 — 6.5V —_>  —— 7.6 8400 1900 16 — ys 
Grid-No. 1 Supply Volts, 0 
ae en oe nrapating |? 9-750) A5000%6 12000. 55 ote ohne WANE 
— 0.9V 
12.6 (across 2.2 megohm res.) 5 13000 1000 13 ae om tl 
FS pane wig alg Ampl. Factor (Grid-No. 2 to Plate) 7.2 12AL8 
Grid-No. 1 (Space-Charge Grid) Volts, 12.6 Bee eae tos rere aR 
Transcond. (Grid-No. 2 to Plate), 15000 wmhos e ’ 

100 ov —  ——_~=s i118 6250 3100 19.5 — — - J9AN7 

250 — 8.5V —_>  —— 10.5 7700 2200 17 — a 

150 562 —=5 — 8 48000 8500 41 Cutoff Volts, —12  12AV7 

Os Pieter a 
12AX4- 
reg Ss chip 4 a 4400 Max. Peak Heater-Cathode Volts: F300. 12AX4- 
Max. DC Plate mA, 125 DC component must not exceed 900 voits a 
100 —1V — — 0.5 80000 1250 100 ——— — 
250 — ov sr sone 95 Sh cocog eo | 100 7 me WAXY 
For other ratings, refer to Type 6AY3 12AY3 
100 270Q — — 3.7 15000 4000 60 we aa 12AZ7 
250 2002 — —— 10.0 10900 5500 60 —- 
90 OV —_  — 2.8 37000 2400 90 — —— 
90 — 3V 90 2 7 200000 1800 — —. — 12B861 
For other characteristics, refer to Type 6BA7 12BA7 
For other characteristics, refer to Type 6BD6 12BD6 
Power Output, 

250 — Vv —— 16. 1900 9.5 8500 — 300 milliwatts 12BF6 
Max. DC Plate Volts, 450 Absolute Max. Peak Positive-Pulse Plate Volts, 1500 12BH7 
Max. DC Plate mA, 20 Max. Plate Dissipation (Each Unit), 3.5 watts 

250 — 5V 250 3.5 35 100000 8500 —— 6500 3.5 12BK5 

Grid-No. 1 Grid-No. 1 and Grid-No. 3 Volts 
12.6 Supply 12.6 0.5 1.35 500000 1350 for transcond. of 10 12BL6 
Volts, 0 micromhos, —5 

100 270Q oe — 3.7 15000 4000 60 — — 12BR7 

250 200Q ae — 10 10900 5500 60 — ae 
For other ratings, refer to Type 6BS3 12BS3 

250 68Q 150 6 27 85000 13000 —— —- — 
250 — BV eek eee h 0 RM ee ee So eee 
For other characteristics, refer to 6BW4 12BW4 


250 100Q 180 5.75 26 93000 11000 seEk —s aN a A 
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RCA Basing Heater or Uses: 
Name Out- _—ODia- Filament (F) Values to right give operat- 
Type line gram ne conditions and character- 
istics for indicated typical use 


Volts Amperes 


1205.9 Twin Diets Seat cae Cea ean BE «12.6 0.15 Pentode Unit as RF Amplifier 
Sees. di sPemtode. irc wen Ree 
10.0 0.45 
12C0N5 Remote-Cutoff Pentode 5D 7CV Fe ae Class A Amplifier 
: at 12. 
: = Triode Unit as Class A Amplifier 
edium- — - Bk Eh teah Mehta tc lh 
PIER speller ence shi Ackil and TRUST PARI: 0.3 Pentode Unit as Class A 
Amplifier 
10.0 0.15 
120X6 Remote-Cutoff Pentode 5C 7BK a eh Class A Amplifier 
: at 12. 
10.0 0.2 Pentode Unit as Class A 
12DE8  Diode—Remote-Cutoff Pentode 6B SHG to approx. ci oy Rt aS Uldss 
15.9 at 12.6V mplifier 
vee 10.0 0.5 Tetrode Unit as Class A 
12DK7 ‘Twin Diode—Power Tetrode GE QHZ — to approx. pg deen e - 
15.9 at 12.6V pine 
10.0 0.55 : 
12DL8 Twin Diode—Power Tetrode 6E SHR to approx. Tetrode Pest bee 83 A 
15.9 at 12.6V pine 
neo timpeti ton at ceerennee merase oeneameioneannar oe eps eerie pepe incl sere ere ee ee 
nae ‘ Half-Wave Rectifier es 4CG 12.6 0.6 Television Damper Service 
LQUNBA See See ter Ni, I ee 
12DQ6A Beam Power Tube 20 6AM 12.6 0.6 Horizontal Deflection Amplifier 
Oe ei O03 arpa ater ee 
12DQ6B Beam Power Tube 20 6AM 12.6 0.6 Horizontal Deflection Amplifier 
12DQ7 Power Pentode 6E 40s BF C,S3 0.6 Class A Amplifier 
12.5 0.3 
12087 Nice 6E 10.0 0.4 Tetrode Unit as Class A 
12DS7A Twin Diode—Power Tetrode GE 9JU ee Odes Amplifier 
Didoe Units 
10.0 0.25 Tetrode Unit as Class A 
12DU7 Twin Diode—Power Tetrode 6B 9)X to approx. Amott 
15.9 at 12.6V oe 
10.0 0.375 
12DV8 Twin Diode—Power Tetrode 6E SHR as Spb Class A Amplifier 
s at 12. 


Te ee ee eee 


3 12.6 0.15 Unit No. 1 as Class A Amplifier 
12DW7 Dualstriede ae - 6.3 0.3 Unit No. 2 as Class A Amplifier 


ealata: Wii Trieae 10.0 0.35  Iriode Unit as Class A Amplifier 
12DY8 ; carn 6B 9jD to approx.  Tetrode Unit as Signal Seeker 
Remote-Cutoff Tetrode 15.9 at 12.6V Relay 8 
ARPT sae tate Pomtoce AUD! oP eee, gine Seg te ee 
10.0 0.19 
12DZ6 Remote-Cutoff Pentode 5C 7BK to approx. Class A Amplifier 
15.9 at 12.6V ; 
10.0 0.19 
12EA6 Remote-Cutoff Pentode 5c 7BK to approx. Class A Amplifier 
15.9 at 12.6V 
; : 10.0 0.225 Triode Unit as Class A Amplifier 
Medium-Mu Triode— 
12EC8 ——semiremote-Cutoff Pentode ltd nee ae Pentode Unit as Class A 
Amplifier 
12ED5 Beam Power Tube 5D 7CV Ss 12.6 0.45 Class A Amplifier 
; 10.0 0.15 
12EG6 Pentagrid Amplifier 5C 7CH to approx. Class A Amplifier 
15.9 at 12.6V 


SE ge rr ee OY ee 
12EH5 Power PentodeO 5D 7CV 12.6 0.6 Push-Pull Class AB, Amplifier 
(_] For two tubes. 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid _—rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
250 ion 3 15 23 10 600000 1325 a roa ae 1208 
rs Grid-No. 1 Supply Volts, 0 
12.6 6 355 45 12 ado. a0 {GME No: J Supply Volts. 0} ZENS 
150 150Q —_ — —— 9 8200 4900 40 — 
12C18 
200 820 125 3.4 15 150000 7000 — —— 
Grid-No. 1 . 
126 Supply, Be CFa 3 (40000. 300s, HOt Oe TOE 126K6 
olts, : 
126) yhites 12.6 905 © 13 © *3n000'%” ‘asad? BIG Moat Sune oo oote: chums. 2DEB 
12.6 ees 12.6 1 6 4000 5000 a 3500 0.010  12DK7 
Grid-No. 2 (Control Grid) Volts, —0.5 Ampl. Factor (Grid-No. 2 to Plate) 7.2 
12.6 (across 2.2 megohm resistor) 12DL8 
: Grid-No. 1 (Space- why e Grid) Volts, 12.6 Grid-No. 1 mA, 75 Plate mA, 40 
Transcond. (Grid-No. 2 to Plate), 15000 pmhos Plate Resistance, 480 ohms 
For other characteristics, refer to Type 6DM4 eee 
Max. DC Plate Volts, 700 Max. Peak Positive-Pulse Plate Volts, 6000 (Abs.) 12DQ6A 
Max. DC Cathode mA, 140 Max. Plate Dissipation, 15 watts 
For other ratings, refer to Type 6DQ6B 12DQ6B 
200 682 125 5.6 26 ~~ ~—«53000 = 10500 aes baie — 12007 
—0.5 
19000 9.1 
(across 75 . F 
12.6 12.6V 22° (Grid 35 ae Heck 
megohm No. ' ' 
resistor to Plate) to Plate) 
Diode Plate mA, with 10 Volts Applied, 3 mA 
12.6 eres 12.6 15 12 6000 6200 pleases 2700 0.025 12DU7 
Grid-No. 2 (Control Grid) Resistor, 4.7 megohms Ampl. Factor (Grid-No. 2 to Plate) 7.6 
Grid-No. 1 (Space-Charge Grid) Volts, 12.6 Grid-No. 1 mA, 53 Plate mA, 9 12DV8 
__ Transcond. (Grid-No. 2 to Plate), 8500 umhos Plate Resistance, 900 ohms 
250 — 2V — — 1.2 62500 oe 100 — 
250 — 8.5V —_> 10.5 7700 2200 17 — 12DW7 
12.6 —— — — 1.2 10000 2000 20 — —- 
) 10 pee 10 —— 5min. Grid No. 1 resistor 10 megohms. Plate Load 700 ohms 12DY8 
| 15 — 6V 15 — 3 max. — oe — Plate Load 700 ohms 
Grid-No.1 
12.6 Supply 12.6 2.2 4.5 25000 3800 — — — 12026 
Volts, 0 SS 
Grid-No. 1 Supply Volts, 0 
2 angers vomae ra Bi © Opin fibre ear) a i aca de acta 77 
700Q 
12.6 Gu Res.) —_ 2.4 6000 4700 25 — — ECR 
12.6 — 12.6 0.28 0.66 750000 2000 Grid No. 1 Res., 33000 ohms 


as rE ER che I IR SOI 3 NE nL iN 2 IR a 
1.25 —45V 125 7 37 14000 8500 eee 4500 1.5 12ED5 


tBetween Grid No. 3 & Plate 
12.6 — 0.6Vt 12.6 2.8 55 150000 800t  +Bias voltage across res. 12EG6 
| 2.2 megohms 


140 680 120 il 47 cea eam oes 6000 3.8 12EH5 


512 RCA RECEIVING TUBE MANUAL 


RCA Basing Heater or ase 
Out- _—Dia- Filament (F) Values to right give operat- 
Type Name line gram ing conditions and character- 


istics for indicated typical use 
Volts Amperes 


10.0 0.19 
12EK6 Remote-Cutoff Pentode 5C 7BK to approx. Class A Amplifier 
15.9 at 12.6V 
10.0 0.15 
12EL6 Twin Diode—High-Mu Triode 5C 7FB to approx. Class A Amplifier 
15.9 at 12.6V 
10.0 0.5 
12EM6 Diode—Power Tetrode 6E SHV to approx. Class A Amplifier 
15.9 at 12.6V 
12EN6 Beam Power Tube 13D TAC = _:12.6 0.6 Vértical Deflection Amplifier 
12F5GT High-Mu Triode 14A 5M —s«'12.6 0.15 Amplifier 
Twin Diode—Remote-Cutoff 10.0 0.15 Pentode Unit as Class A 
12F8 Pentode abun ti wo Pah ey Amplifier 
10.0 0.15 
12FK6 Twin Diode—Low-Mu Triode 5C 7BT to approx. Triode Unit as Class A Amplifier 
15.9 at 12.6 V 
10.0 0.15 
12FM6 Twin Diode—Medium-Mu Triode 5C 7BT to approx. Triode Unit as Class A Amplifier 
15.9 at 12.6V 
aT SUL crab Aad Rt 6K SKU «12.6 0.32 Triode Unit as Class A Amplifier 
12FV7 Medium-Mu Twin Triode 6E 9A Ve Mins Each Unit as Class A Amplifier 
Fe ea a ee pe a I 2 ot ea SO RT MEP ee al bh ens 2 eas Sd a ee ea 
ea : P 10.0 0.3 Triode Unit as Class A Amplifier 
12F¥s: Medium pie. Lelods (pen taerse 6D 9KV to approx..§ ————_ 
15.9 at 12.6V Pentagrid Unit as Converter 
. : . 10.0 0.27 j j j 
Medium-Mu Triode-Pentagrid Triode Unit as Class A Amplifier 
12FX8A Converter o ye Be eV Pentagrid Unit as Converter 
Ais iRise ANDO Ar SCNT Loa AS eT NCO Ne NN RRP NS on ncleTom RMN Phin Benen 
10.0 0.15 
12GA6 Pentagrid Converter 5C 7CH to approx. Converter 
15.9 at 12.6V 
126C6 Beam Power Tube 20 8X 12.6 0.6 Horizontal Deflection Amplifier 
ee EO Ee ES TT as eae ed ea Sieg 
12G)5 Beam Power Tube 18A 9QakK =:12.6 0.6 Horizontal Deflection Amplifier 
12GN7 Sharp-Cutoff Pentode 6E SBF ee a Class A Amplifier 
RI ie a eee 
a Beam Power Tube 17B 9NZ 12.6 0.6 Horizontal Deflection Amplifier 


ee 


Voltage Doubler 


12H6 Twin Diode 29B 7G 12.6 0.15 ———Half-Wave Rectifier 
12)56T Medium-Mu Triode 13D 6Q 12.6 0.15 Amplifier 
12J)7GT Sharp-Cutoff Pentode 14A TR 12.6 0.15 Amplifier 
are 10.0 0.325 Tetrode Unit as Class A 
1238 Twin Diode—Power Tetrode 6B 96 A ae Amplifier 
nS Lari ae MRRT, — NONNIRS ARI 5° SAND Nn =m 
: ; Triode Unit as Class A Amplifier 
Medium-Mu Triode— —————— 
12]N8 Sharp-Cutoff Pentode 6B OFA (12.6 0.225 Pentode Unit as Class A 
Amplifier 
12J16 Beam Power Tube 170 SQu = 126 0.6 Horizontal Deflection Amplifier 
10.0 0.4 
12K5 Power Tetrode 5D 7EK to approx. Class A Amplifier 
15.9 at 12.6V 


12K76T Remote-Cutoff Pentode 14A ™R «12.6 0.15 Amplifier 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate  Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
Grid-No. 1 Supply Volts, 0 
12.6 ee 12.6 1.7 4 50000 4200 Grid-No. 1 Res. (Bypassed), 12EK6 
2.2 megohms 
12.6 OV oe A 0.75 45000 1200 55 oe —  J2EL6 
12.6 — 12:6cee 6 4000 5000 Grid-No. 1 Res., 2.2 megohms 12EM6 
Max. Peak Pos.-Pulse Volts, 1200 a eainnti 
Max. Peak Neg.-Pulse Grid Volts, 250 Max. Flate Dissipation, 7 watts 12EN6 


Max. Peak Cathode mA, 175 


For other characteristics, refer to Type 6F5GT 


Max. DC Plate Volts, 300 
12FOGT 


Grid-No. 1 Volts for trans- 12F8 


12.6 iY 12.6 0.38 1 330000 1000 eand ear tivatic cnbie ie 
12.6 aid oeyaesen, ls 6200 1200 7.4 oo —  12FK6 
2.2 megohms 

12.6 OV os 1 7700 1300 10 — —  12FM6 
12.6 —0.8V 12.609 67 1.9 400000 2700 — — —  12FR8 
100 Ben oy Ses iam 2250 9600 21.5 ee —— — 12FVI 
12.6 oA in Fer DES pans 7150 1400 10 soar bec 
82) Cheers 12.6 125° 0.29 500000” Eoiversion trangcond.. 400. yumhos 

260. — 08 SS oh KG 7150 1400 10 =e = 

ze 0s we 1a az0 sano —_— NO. 3 Re 2 maging, 
12.6 1.6V 12.6 0.8 0.3 1M ere Net Ree rscond tte umhos 12GA6 


Max. DC Plate Volts, 770 
Max. DC Cathode mA, 175 


Max. Peak Positive-Pulse Plate Volts, 6500 126C6 
Max. Plate Dissipation 17.5 watts 


For other characteristics, refer to Type 6GJ5 12G)5 

50 OV 125 +24 70 — —— aE zee es 
250 ov 10 265 = 28 50000 36000 — iste amet WGN 
Max. DC Plate Volts, 770 Max. Peak Positive-Pulse Plate Volts, 6500 12GTS 
Max. DC Cathode mA, 175 Max. Plate Dissipation, 17.5 watts 12GT5A 


Max. AC Supply Volts per Plate (RMS), 117 


Max. DC Output mA, 8. min. 


Min. Total Effect. Plate-Supply Imped. per Plate: half-wave, 30 ohms; fuil wave, 15 ohms 12H6 


Max. AC Plate Volts (RMS), 150 
Max. DC Output mA, 8 per Plate 


Min. Total Effective Plate-Supply Impedance: up 
to 117 volts, 15 ohms; at 150 volts, 40 ohms 


For other characteristics, refer to Type 6J5GT 12)56T 
For other characteristics, refer to Type 6J7GT 12J)7GT 
12.6 = 0V 12.6 1.5 12 6000 5500 a 2700 0.02 12)8 
For other ratings, refer to Type 6JB6 12)B6 
125 —-1V = ene SAE RL-DAOIR 8500 46 — —_70)N8 
125 ‘— 1V 125 4 12 200000 7500 —_—— oe — 
Max. DC Plate Supply Volts, 770 Max. Peak Positive-Pulse Plate Volts, 6500 12)T6 


Max. DC Cathode Current mA, 175 
DC Plate Volts, 12.6 


Grid-No. 1 (Space- Charge Grid) Volts, 12.6 
Grid-No. 1 mA, 75 


For other characteristics, refer to Type 6K7GT 


DC Plate mA, 40 


Grid-No. 2 (Control! Grid) Volts, —.5 


Max. Plate Dissipation, 17.5 


1 Plate Resistance, 480 ohms 
Amplification Factor, Grid-No. 2 to Plate, 7.2 12K5 
Transcond., Grid-No. 2 to Plate, 15000 uwmhos 

12K7GT 
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RCA Basing Filament (F) Use 
Out- _—Dia- Heater or Values to right give operat 
Type Name line = gram ne conditions and character- 
istics for indicated typical use 
Volts Amperes 
12K8 Triode-Hexode Converter 3 8K 12.6 0.15 Oscillator Mixer 
12KL8  Diode—Sharp-Cutoff Pentode GE LQ 12.6 0.15 ibaa hoes ee A 
12L6GT Beam Power Tube 13D TAC 12.6 0.6 Class A Amplifier 
12Q7GT Twin Diode—High-Mu Triode 14A 1V 12.6 0.15 Triode Unit as Amplifier 
12R5 Beam Power Tube 5D TCV = s:12.6 0.6 Vertical Deflection Amplifier 
12S8GT Triple Diode—High-Mu Triode 148 8CBs«12.6 0.15 Triode Unit as Class A Amplifier 
12SAT 
ica Pentagrid Converter er oes 12.6 0.15 Converter 
ME?) aoe 4 eng See eee 
12SC7 High-Mu Twin Triode 2A 8S 12.6 0.15 Each Unit as Class A Amplifier 
er a ee eee 
12SF5 High-Mu Triode jscisean ele 0.15 Class A Amplifier 
GT 
| i, ee ee ibs Ye 
12SF7 Diode—Remote-Cutoff Pentode 2A WAZ. 126 0.15 Pentode Unit as Amplifier 
12SG7 Semiremote-Cutoff Pentode 2A 8BK ss 12.6 0.15 Class A Amplifier 
12SH7 Remote-Cutoff Pentode 3 8BK = 12.6 0.15 Class A Amplifier 
12S)7 
12837 Sharp-Cutoff Pentode pe 0.15 Class A Amplifier 
GT 
ie eee 
12SK7 a oa © 
12SK7 Remote-Cutoff Pentode 12.6 0.15 Class A Amplifier 
eT 13D aN 
SUITS _gmetieen Gee Bt 
sin Medium-Mu Twin Triode 13D 8BD 12.6 0.3 Each Unit as Class A Amplifier 
ceyg DORR ch SN Oi 
12SQ7 4 so 
12SQ7 =‘ Twin Diode—High-Mu Triode 13D 80 12.6 0.15 Triode Unit as Class A Amplifier 
GT 
OL NN 
12SR7 maa 0 
12SR7 Twin Diode—Medium-Mu Trisde 43p 80 12.6 0.15 Triode Unit as Class A Amplifier 
Wg ne ene i eye rrr 
10.0 0.15 ] 
12U7 Medium-Mu Twin Triode 6B 70K to approx. Each Unit as Class A Amplifier 
15.9 at 12.6V 
1223 Half-Wave Rectifier 22 4G 12.6 0.3 With Capacitive-Input Filter 
Verti bef Nei a lifi 
- ertical Deflection Amplifier 
13EM7 Dual Triode 13A 8BD 13 0.45 rr 
Vertical Deflection Amplifier 
13GB5 Beam Power Tube 10E SNH 13.3 0.6 Horizontal Deflection Amplifier 
: Vertical Deflection Amplifier 
13GF7 Dual *riode 11A 980 13 0.45 ~<7—tical Deliec tila Nena 
Pentode Unit as Class A 
13J10  Pentode—Beam Power Tube 8B 128T 13.2 0.45 Amplifier 
Beam Power Unit as 
Gated-Beam Discriminator 
14A4 Medium-Mu Triode 12B 5AC §=:12.6 0.15 Class A Amplifier 
14A5 Beam Power Tube 12B 6AA 12.6 0.15 Class A Amplifier 


14A7 Remote-Cutoff Pentode 12B 8V 12.6 0.15 Class A Amplifier 


a 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate  Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
For other characteristics, refer to Type 6K8 12kK8 
For other characteristics, see Type 6KL8 12KL8 
110 — 7.5V 110 4.0 49 13000 8000 — 2000 2.1 12L6GT 
200 1800 125 Pi fe 46 28000 8000 —— 4000 3.8 
For other characteristics, refer to Type 6Q7GT 12Q7GT 
Max. DC Plate Volts, 150 Max. Peak Neg.-Pulse Grid-No. 1 Volts, 150 
Max. Peak Cathode mA, 155 Max. Grid-No. 2 Volts, 150 12R5 
Max. Plate Dissipation, 4.5 watts Max. Peak Positive-Pulse Plate Volts, 1500 (Abs.) 
250 ey Sa 0.9 91000 1100 100 = —  12S8GT 
12SA7 
For other characteristics, refer to Type 6SA7 12SA7 
GT 
For other characteristics, refer to Type 6SC7 12SC7 
12SF5 
For other characteristics, refer to Type 6SF5 ae 
For other characteristics, refer to Type 6SF7 12SF7 
For other characteristics, refer to Type 6SG7 12SG7 
For other characteristics, refer to Type 6SH7 12SH7 
12837 
For other characteristics, refer to Type 6SJ7 saul 
12SK7 
For other characteristics, refer to Type 6SK7 12SK7 
GT 
For other characteristics, refer to Type 6J5 ean 
EEL DORR en ee ee 
12SQ7 
For other characteristics, refer to Type 6SQ7 et 
ae ill MR li TEE TG BE WR lk SS Te tl i J ak NS 
12SR7 
For other characteristics, refer to Type 6SR7 12SR7 
GT 
12.6 OV ae ee 1 1125005» «1608 20 — —  12U/7 
Max. DC Output mA,55 1223 
Max. DC Plate Volts, 330 eeinati 
___Max. DC Cathode mA, 22 Max. Plate Dissipation, 1.5 watts 13EM7 
Max. DC Plate Volts, 330 Max. Peak Positive-Pulse Plate Volts, 1500 
Max. DC Cathode mA, 50 Max. Plate Dissipation, 10 watts 
For other ratings, refer to Type 6GB5 13GB5 
For other ratings, refer to Type 6GF7 13GF7 
250 — 8V 250 2.5 35 100000 6500 — 5000 4.2 13/10 
Max. Supply Volts, 330 Max. Peak Positive Grid-No. 1 Volts, 60 
Max. Grid-No. 2 Volts, 110 Max. DC Cathode mA, 13 
For other characteristics, refer to Type 6J5 14A4 
250 —12.5V 250 5.5 32 70000 3000 — 7500 2.8 14A5 
100 — 1V 100 4.0 13.0 120000 2350 14A7 


250 — 3V 100 2.6 9.2 800000 2000 “1a ae ae 


516 RCA RECEIVING TUBE MANUAL 
RCA Basing Use 
Name Out- Dia Heater or Values to right give operat: 
Type line gram Filament (F) ing conditions and character- 
istics for indicated typical use 
Volts Amperes 
14AF7 Medium-Mu Twin-Triode 12B BAC =—_:12.6 0.15 Each Unit as Class A Amplifier 
14B6 Twin Diode—High-Mu Triode 12B BW 12.6 0.15 Triode Unit as Class A Amplifier 
14B8 Pentagrid Converter 12B 8X 12.6 0.15 Converter 
1405 Beam Power Tube 12¢ GAA =-_:12.6 0.225 Class A Amplifier 
14C7 Sharp-Cutoff Pentode 12B 8V 12.6 0.15 Class A Amplifier 
14E6 Twin Diode—Medium-Mu Triode 128 BW. 12.6 0.15 Triode Unit as Class A Amplifier 
Twin Diode—Remote-Cutoff Pentode Unit as Class A 
14E7 Pentode 128 BAE «12.6 0.15 Amplifier 
14F7 High-Mu Twin Triode 12B BAC =—_:12.6 0.15 Each Unit as Class A Amplifier 
14F8 Medium-Mu Twin Triode 12A 8BW ss :12.6 0.15 Each Unit as Class A Amplifier 
14H7 Semiremote-Cutoff Pentode 12B 8V 12.6 0.15 Class A Amplifier 
14)7 Triode-Heptode Converter 12B 8BL 12.6 0.15 Converter 
14)G8 = Twin Dicde—High-Mu Triode 6B S9KR ss 14 0.15 Triode Unit as Class A Amplifier 
14N7 Medium-Mu Twin Triode 12¢ 8AC 3=_«:12.6 0.3 Each Unit as Class A Amplifier 
14Q7 Pentagrid Converter 12B BAL 12.6 0.15 Converter 
Twin Diode—Remote-Cutoff Pentode Unit as Class A 
14R7 Peatads 128 6 BAE «12.6 0.15 Amplifier 
15 Sharp-Cutoff Pentode 24B 5F 2.0 0.22 Class A Amplifier 
15CW5 Power Pentode 6G gcvV 3s «15 0.3 Vertical Deflection Amplifier 
15HB6 Power Pentode 66 SNW 147 0.3 Vertical Deflection Amplifier 
High-Mu Triode— Triode Unit as Oscillator 
ISKY8 Beam Power Tube 11¢ Sar 15 0.45 Beam Power Unit as Amplifier 
16AQ3 Diode 7D 9CBséd16.4 0.6 
17AX4 : My : 
CT Half-Wave Rectifier 13D 4cG = 16.8 0.45 Television Damper Service 
17AY3 Half-Wave Rectifier 11D «6SHP—s «16.8 0.45 Television Damper Service 
17BH3 Half-Wave Rectifier 11D SHP 17 0.6 Television Damper Service 
17BS3 Half-Wave Rectifier 11D SHP 16.8 0.45 Television Damper Service 
17BZ3 Half-Wave Rectifier 8D 8 8612FX = «16.8 0.45 Television Damper Service 
17DM4 Half-Wave Rectifier 136 4CG 16.8 0.45 Television Damper Service 
17DQ6A Beam Power Tube 20 6AM 16.8 0.45 Horizontal Deflection Amplifier 
17EW8 High-Mu Twin Triode 6B 9AJ 17.5 0.15 Each Unit as Class A Amplifier 
17G)5 Novar-Beam Power Tube 18A 9QK 16.8 0.45 Horizontal Deflection Amplifier 
17615 Beam Power Tube 178 4= SNZ_—s«d16.8 0.45 Horizontal Deflection Amplifier 
17H3 Half-Wave Rectifier GE 1d RIOR) 0.3 Television Damper Service 
17JB6 Beam Power Tube 18A 9QL 16.8 0.45 Horizontal Deflection Amplifier 
17366 Beam Power Tube 17B 9QUu 16.8 0.6 Horizontal Deflection Amplifier 
17516 Beam Power Tube 170 «=6©9QU—s«16.8 0.45 Horizontal Deflection Amplifier 
: “ e Triode Unit as Class A Amplifier 
17LDe__Mediom- Ma, Trade “Share-Catetio yor! =! Tear, «946.8 250.45" © Pantnd at 
Amplifier 
17X10 Pentode—Beam Power Tube sc 0 12BT_~—s«16.8 0.45 Beam Power Unit as 


Class A Amplifier 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate  Trans- Amplifi- RCA 
Cathode Screen Cur- Cur-  Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
For other characteristics, refer to Type 7AF7 14AF7 
For other characteristics, refer to Type 6SQ7 14B6 
For other characteristics, refer to Type 6A8 14B8 
315 —13V 225 22 34.0 80000 3750 — 8500 5.5 1405 
i For other characteristics, refer to Type 6SJ7 1407 
For other characteristics, refer to Type 6BF6 1456 
250 3309 100 1.6 7.5 700000 1300 — — — 14E7 
For other characteristics, refer to Type 6SL7GT 14F7 
250 500Q ee 6.0 see 3300 48 ane — 14F8 
For other characteristics, refer to Type 7H7 14H7 
For other characteristics, refer to Type 7J7 14)7 
250 =9y Ee PRA 2 41000 2200 90 — —  14)68 
For other characteristics, refer to Type 6SN7GT 14N7 
For other characteristics, refer to Type 6SA7 1407 
For other characteristics, refer to Type 7R7 14R7 
135 — 1.5V 6725-023 1.85 8000090 750 ao —— ae 15 
For other ratings, refer to Type 6CW5 15CW5 
Max. DC Plate Volts, 350 i naiinahl 
Max. Peak Positive-Pulse Plate Volts, 2500 pista eee eM pt SE 1SHB6 
For other ratings, refer to Type 6KY8 15KY8 
EE Sere tt wathigecr ahaa ee ae tinier mene alow mee Pe a Nee te ea aaa ae 
Max. Supply Volts, 250 Max. Peak Negative-Pulse Plate Volts, — 6000 16AQ3 
Max. Peak Inverse Plate Volts, 4400 . § —4000 
Max. Peak Plate mA, 750 Max. Peak Heater-Cathode Volts: ere 17AX4 
Max. DC Plate mA, 125 DC component must not exceed 900 volts GT 
ener me eee aah! th PR PO Ie he ey eed or i 
For other ratings, refer to Type 6AY3 17AY3 
For other ratings, refer to Type 6BH3 17BH3 
For other ratings, refer to Type 6BS3 17BS3 
Max. Peak Inverse Plate Volts, 4500 Max. Plate Dissipation, 6.5 watts 
Max. Peak Plate mA, 1200 Max. Peak Heater Cathode Volts: i pa 17BZ3 
For other ratings, refer to Type 6DM4 17DM4 
Max. DC Plate Volts, 700 Max. Peak Positive-Pulse Plate Volts, 6000 (Abs.) 17DQ6A 
Max. DC Cathode mA, 140 Max. Plate Dissipation, 15 watts 
100 — 1.1V — — 10 a 4600 50 ee <= 
200 — 2.1V ee ieee 48 _— =) NS 
For other ratings, refer to Type 6GJ5 17655 
For other ratings, refer to Type 6GT5 17615 
Max. Peak Inverse Plate Volts, 2000 Max. Average Plate mA, 75 17H3 
Max. Peak Plate mA, 450 Max. Plate Dissipation, 3 watts 
For other ratings, refer to Type 6JB6 17JB6 
For other characteristics, refer to Type 17JG6A 17JG6 
For other ratings, refer to Type 6JT6 17JT6 
150 — 5V — — 3:3 11300 1900 21.5 — — 
120 — 8V 110 4 46 11700 7100 —_—~— — — 17LD8 


145 — 6V 110 3 36 30000 8600 aise 3000 duis ERI 


518 RCA RECEIVING TUBE MANUAL 


. Use 
RCA Basin : A 
wo oe BS AR, ISS uaa mea 
i Filament (F ing conaiti = 
Type As Oa (f) istics for indicated typical use- 
Volts Amperes 
18A5 Beam Power Tube 13F 6CK =_:18.5 0.3 Horizontal Deflection Amplifier 
18FW6 Remote-Cutoff Pentode cee ee ae Class A Amplifier 
18FX6 Pentagrid Converter 5C ue ie ve Converter 
18FY6 Twin Diode—High-Mu Triode 5C ae ee ei Triode Unit as Class A Amplifier 
19 High-Mu Twin Power Triode © 72°F § gc 2.0F 0.26 Amplifier 
19AU4 
19AU4 Half-Wave Rectifier 13G 4CG = 18.9 0.6 Television Damper Service 
GTA 
19BG6G os 
19BG6 Beam Power Tube a] 5BT 18.9 0.3 Horizontal Deflection Amplifier 
GA 
19HS6 Sharp-Cutoff Pentode 5C 7BK 18.4 0.15 Class A Amplifier 
19J6 Medium-Mu Twin Triode 5C 7BF =—s_:18.9 0.15 Each Unit as Class A Amplifier 
19T8 = Triple Diode—High-Mu Triode — 9E 18.9 0.15 Triode Unit as Class A Amplifier 
ae ; Triode Unit as Class A Amplifier 
19X8 Shere cutee Pesteas 6B SAK = 18.4 0.15 Pentode Unit as Class A 
Amplifier 
20 Power Triode 4D 3.3F 0.132 Class A Amplifier 
20EQ7 Diode—Remote-Cutoff Pentode 6E  9LQ 20.0 0.1 fencer A 
21EX6 Beam Power Tube 21B 5BT) = 21.5 0.6 Horizontal Deflection Amplifier | 
21HB5 Beam Power Tube 15B «6 12B))—s 21 0.45 Horizontal Deflection Amplifier 
21HJ5 Beam Power Tube 15C 12FL = 21.5 0.6 Horizontal Deflection Amplifier 
22 Sharp-Cutoff Tetrode 29K 4K 3.3F 0.132 Screen-Grid RF Amplifier 
22BH3 Half-Wave Rectifier 11D SHP 22.4 0.45 Television Damper Service 
22)G6 Beam Power Tube 17B SQU 22 0.45 Horizontal Deflection Amplifier 
24A Sharp-Cutoff Tetrode 29K 5E 2.5 1.75 Screen-Grid RF Amplifier 
25A6 ; 
O5AGGT Power Pentode a a 25.0 0.3 Class A Amplifier 


Pentode Unit as Class A 
25A7GT Rectifier—Power Pentode 13D 8F 25.0 0.3 Amplifier 
Half-Wave Rectifier 
25AC5 


CT High-Mu Power Triode 13D 6Q 25.0 0.3 Amplifier 
25B5 _—Direct-Coupled Power Amplifier 60 25.0 0.3 Amplifier 
25B6G Power Pentode 25 7S 25.0 0.3 Class A Amplifier 
‘aie Seca 2 Triode Unit as Class A Amplifier 
PASO Mn LAL rel LL Sa P| Be 0.15  ~ Pentode Unit as Class A 
Amplifier 
25BK5 Beam Power Tube 6E 9BQ 25 0.3 Class A Amplifier 
25B 
es feam Power Tube 14D 6AM 25.0 0.3 Horizontal Deflection Amplifier 


25C6G Beam Power Tube 25 TAC — 25.0 0.3 Class A Amplifier 
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Power 
Grid Bias Sereen 
or Grid Plate AC Plate Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor Load put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
Max. DC Plate Volts, 350 Max. Peak Pos.-Pulse Plate Volts, 3000 18A5 
___Max. DC Cathode mA, 90 Max. Plate Dissipation, 9 watts 
100 682 100 4.4 11 250000 4400 — — —  I18FW6 
Grid No. 1 Resistor, 20000 ohms 
100 — 15V 100 6.2 2.3 400000 Conversion Transcond., 480 ~mhos 18FX6 
100 iV eee ree 0.6 77000 1300 100 — — I18FY6 
For other characteristics, refer to Type 1J6GT 19 
19AU4 
For other ratings, refer to Type GAU4GTA 19AU4 
GTA 
I 9BG6G 
Max. DC Plate Volts, 700 Max. Peak Positive-Pulse Plate Volts, 6600 (Abs.) 49ppg 
Max. DC Plate Current, 110 mA. Max. Plate Dissipation, 20 watts CA 
75 OV 75 — — — — 50 — — 
150 OV 75 2.8 8.8 500000 9500 — —— — 1SHS6 
50Q (For both units at nha +a 
100 the specified conditions) 8.5 7100 $300 38 1936 
For other characteristics, refer to Type 618A 1978 
For other characteristics, refer to Type 6X8 19X8 
ag ETT I ae ch lr la i ic il el AE NDEE AEs Seaen = 
135 —22.5V Se ee 6.5 6300 525 3.3 6500 0.110 20 
For other characteristics, refer to Type 6EQ7 20EQ7 
For other ratings, refer to Type 6EX6 21EX6 
Max. DC Plate Supply Volts, 770 Max. DC Cathode mA, 230 21HB5 
Max. Peak Positive-Pulse Plate Volts, 6000 Max. Plate Dissipation, 18 watts 
Max. DC Plate Supply Volts, 770 Max. DC Cathode mA, 280 1HI5 
Max. Peak Positive-Pulse Plate Volts, 7000 Max. Plate Dissipation, 24 watts 
1.3 
135 — 1.5V Ea Pee a — — 2 
For other ratings, refer to Type 6BH3 22BH3 
For other characteristics, refer to Type 22JG6A 225G6 
1.7 
250 — 3V 90 (Wiax.) 40 «600000 1050 —— — me 4A 
95 —15V 95 4 20 45000 2000 nae 4500 0.9 2546 
25A6GT 
100 —15V 100 4.0 20.5 50000 1800 ie 4500 0.77 25A7 
Max. AC Plate Volts (RMS), 117 Max. DC Output mA, 75 Max.Peak Plate mA, 450 GT 
110 +15V (Grid mA, 7) 15 15200 3800 58 —— eae 9 
For other characteristics, refer to Type 25N6G 25B5 
200 —23V 135 1.8 62.0 18000 5000 ek 2500 Ry 25B6G 
100 —1V —_ —s ——— 0.6 75000 1500 112 nee — o5B8GT 
100 — 3V 100 2.0 7.6 185000 2000 es = 
For other characteristics, refer to Type 6BK5 25BK5 
Max. DC Plate Volts, 600 Absolute Max. Peak Positive-Pulse Plate Volts, 6000 (Abs.) 29BQ6 
Max. DC Cathode mA, 112.5 Max. Plate Dissipation, 11 Watts GT 


For other characteristics, refer to Type 6Y6G 25C6G 
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RCA 3 Basing Ue 
Name Out- _—Dia- Heater or Values to right give operat- 
Type line gram Filament (F) ing conditions and character- 
istics for indicated typical use 
Volts Amperes 
ae Beam Power Tube 28 yucwen nen ee 0.6 Horizontal Deflection Amplifier 
25EC6 Beam Power Tube 21A 5BT 25.0 0.6 Horizontal Deflection Amplifier 
SIRE i nee ee eed es Ne 
25L6 Beam Power Tube 2B TAC — 25.0 0.3 Amplifier 
25L6GT Beam Power Tube 13D TAC — 25.0 0.3 Amplifier 
25N6G_Direct-Coupled Power Amplifier — 7W 25.0 0.3 Class A Amplifier 
scissile ee a Saal oR 
25W46T Half-Wave Rectifier 13D 4cG 25.0 0.3 Television Damper Service 
aes Stat es eee ee 
25Y5 Rectifier-Doubler ot .-GE— 250 0.3 Half-Wave Rectifier 
piece ag Pn ere Ne rr pene onae nnnens S OER ies mgean feneee sete i ne 
2575 Rectlfier-Doubler 3 Foe cue SE apg 25-0 0.3 Rectifier-Doubler 
2526 2B 1025.0 0.3 Voltage Doubler 
2576GT Rectifier-Doubler 13D 7Q 25.0 0.3 ; 
Half-Wave Rectifier 
26 Medium-Mu Triode 26 4D 1.5F 1.05 Class A Amplifier 
27 Low-Mu Triode thier bape 1.75 Class A Amplifier 
ge an eet At 8 UE ae a FP Na ac 
30 Medium-Mu Triode zie Mase) MR Pr 0.06 Amplifier 
eS TS 
31 Power Triode 22M EAD Se 2. 0Pae 0013 Class A Amplifier 
SE er eee ear ee ee 
32 Sharp-Cutoff Tetrode 29K 4K 2.0F 0.06 Class A Amplifier 
32ET5 Power Pentode — sD ICV 32.0 0.1 Class A Amplifier 
Class A Amplifier 
32L7GT —Rectifier—Beam Power Tube = 14A BZ... 50325 0.3 Hale Wave Reiter 
33 Power Pentode 25 5K 2.5F 0.26 Class A Amplifier 
ra ees Unit = - 
: elevision Damper Service 
33GY7 Diode—Beam Power Tube 115A 12FN 33.6 0.45 Baan Power UAlt Tne 


Horizontal Deflection Amplifier 


a 


34 Remote-Cutoff Pentode 29K 4M 2.0F 0.06 Screen-Grid RF Amplifier 
34GD5 Beam Power Tube 5D ua a ae Class A Amplifier 
35 Remote-Cutoff Tetrode 29K 5E 2.5 1.75 Screen-Grid RF Amplifier 
ORY — semen rage terre eran eer rem nr nr 
35A5 Beam Power Tube 12C 6AA 35.0 0.15 Single-Tube Class A Amplifier 
35B5 Beam Power Tube 5D 7BZ 35.0 0.15 Class A Amplifier 
Triode Unit as Class A Amplifier 
35DZ8 High-Mu Triode—Power Pentode 6H SJE 35.0 0.15 Pentode Unit as Class A 
Amplifier 
356L6 Beam Power Tube 5D 7FZ 35.0 0.15 Class A Amplifier 
Half-Wave Rectifier Heater Tap 120 SAL 35.0 0.15 ‘ ive, : 
suv for Pilet Pilot Between Pins 1 and 4 With Capacitive siapyt ins 
3523 Half-Wave Rectifier we 4Z 35.0 0.15 With Capacitive-Input Filter 
35Z46T Half-Wave Rectifier 13D SAA =. 335.0 0.15 With Capacitive-Input Filter 
36 Sharp-Cutoff Tetrode 24B 5E 6.3 0.3 Screen-Grid RF Amplifier 


i 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate  Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist-. conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor ' put Type 
Volts Volts mA mA Ohms. Micromhos Ohms Watts 
Max. DC Plate Volts, 700 Max. Peak Positive-Plus Plate Vols, 7000 29CD6 
Max. DC Plate mA, 200 Max. Plate Dissipation, 20 Watts GA 
Max. DC Plate Volts, 700 Max. Peak Positive-Pulse Plate Volts, 700 (Abs.) 25EC6 
Max. DC Cathode mA, 200 Max. Plate Dissipation 10 watts. 
110 — 7.5V 110 4 49 13000 9000 — 2000 (2p 516 
200 — 8V 110 2 50 30000 9500 —= 3000 4.3 
For other characteristics, refer to Type SOL6GT 25L66T 
Output Triode: Plate Volts, 180; Plate mA, 46; Load, 4000 ohms 3.8 5N6G. 
Triode: Plate Volts, 100; Grid Volts, 0; A-F Signal Volts (Peak), 29.7; Plate mA, 5.8 : 
Max. Peak Inverse Plate Volts, 3850 (Abs.) _f —500 (Abs.) 
Max. Peak Plate mA, 750 Max. Peak Heater-Cathode Volts:{ +4200 25W4GT 
Max. DC Plate mA, 125 DC Component must not exceed 100 volts 
Max. DC Output mA per Plate, 75 215 
For other ratings, refer to Type 2526 2525 
Max. AC Volts per Plate (RMS), 117 Min. Total Effective Plate-Supply Impedance: Half- 2516 
Max. DC Output mA, 75 Wave, 30 ohms; Full-Wave, 15 ohms 
Max. AC Volts per Plate (RMS), 235 Min. Total Effect. Supply Imped. per Plate: at 117 volts 25766T 
Max. DC Output mA per Plate, 75 15 ohms; at 150 volts, 40 ohms; at 235 volts, 100 ohms 
180 —14.5V — — 6.2 7300 1150 8.3 sees ie 26 
250 —21V —>S Bee 9250 975 9.0 —— i 27 
For other characteristics, refer to Type 1H4G 30 
180 —30V ——— 12.3 3600 1050 3.8 5700 0.375 31 
180 — 3V 67.5 0.4 17 1M 650 =_— esi cies 
(Max.) 
110 nee 7:5 i110 2.8 30 21500 5500 psn 2800 13 32ET5 
90 — 7V 90 2.0 27.0 17000 4800 — 2600 1.0 
Maximum AC Plate VOltage........ccssssssssssssssssssccsssssessesssseeesee 125 Volts, RMS 32L7GT 
BRAMAN. DG OUTDU Ey. GUTTEMNT....<.srasaccnsase.cccveprsvcnsasareantgarcyreses 60 Milliamperes 
180 —18V 180 5.0 22.0 55000 1750 — 6000 1.4 33 
Max. Peak Inverse Plate Volts, 4200 Max. Plate Dissipation, 3.8 watts 
Max. Peak Plate mA, 810 Max. Peak Heater-Cathode Volts: {7 990” 
Max. DC Plate Supply Volts, 400 Max. DC Cathode mA, 155 336Y7 
Max. Peak Positive-Pulse Plate Volts, 5000 Max. Plate Dissipation, 9 watts 
180 on 67.5 1.0 2.8 1M Bon toe = x ANA 
110 — '7.5V 110 3 35 13000 5700 — 2500 1.4 346D5 
: ee a ae a IIA Ie eae NRE ies ES ee EEE a OE Ee eee eee 
250 Eee D255 MES gon se 7108 “epee es tae tee 2085 
: For other characteristics, refer to Type 35L6GT 35A5 
For other characteristics, refer to Type 35C5 35B5 
120 ~=~—s«1500Q ——— 0.8 — 1400 100 — a 
140 180Q 120 6 45 — 7500 — 2500 2.0 35DZ8 
110 Bikes AE 110 3 45 12000 7500 — 2500 1.8 35GL6 
For other characteristics, refer to Type 35W4 35Y4 
For other ratings, refer to Type 35Z5GT 3523 
Max. DC Output mA, 100 Min. Total Effective Plate-Supply Impedance: Up to 117 35Z4GT 
volts, 15 ohms; at 235 volts, 100 ohms 
100 — 1.5V 55 — 1.8 550000 850 36 


250 — 3V 90 17 3.2 550000 1080 ix She Wes 


522 RCA RECEIVING TUBE MANUAL 
SS EEE eee 
RCA Basin Use ; 
Name Out- Dia- Heater or Values to right give operat- 
Type gram Filament (F) ing conditions and character- 
istics for indicated typical use 
Volts Amperes 
36AM3 Half-Wave Rectifier 5D 5BQ 36.0 0.1 With Capacitive-Input Filter 
36AM3A Half-Wave Rectifier 5D cee ee ae With Capacitive-Input Filter 
37 Medium-Mu Triode ee ean. 0.3 Class A Amplifier 
38 Power Pentode 24B 5F 6.3 0.3 Class A Amplifier 
39/44 Remote-Cutoff Pentode 24B 5F 6.3 0.3 Class A Amplifier 
40 Medium-Mu Triode 26 4D 5.0F 0.25 Class A Amplifier 
4] Power Pentode vas 6B 6.3 0.4 Amplifier 
42 Power Pentode 28 8 6.3 0.7 Amplifier 
43 Power Pentode 28 ga 25.0 0.3 Amplifier 
45 Power Triode 26 4D 2.5F 1.5 Class A Amplifier ; 
4573 Half-Wave Rectifier 5C 5AM = 45.0 0.075 Half-Wave Rectifier 
Half-Wave Rectifier 13D 6AD 45.0 0.15 P pa ; 
452561 Heater Tap for Pilot Pilot Between Pins 2 and 3 With Capacitive-Input Filter 
46 Dual-Grid Power Amplifier 27B 5C 2.5F 1.75 Class A Amplifier 
47 Power Pentode 27B 5B 2.5F 1.75 Class A Amplifier 
48 Power Tetrode 21B 6A 30.0 0.4 Class A Amplifier 
49 Dual-Grid Power Amplifier 26 5C 2.0F 0.12 Class A Amplifier 
50 Power Triode 29L 4D 7.5F 22 Class A Amplifier 
50A5 Beam Power Tube 120 §©G6AA 50.0 0.15 Class A Amplifier 
50C6G Beam Power Tube 25 TAC —_ 50.0 0.15 Single-Tube Class A Amplifier 
50FE5 Beam Power Tube 136 8KB =: 550.0 0.15 Class A Amplifier 
50FK5 Power Pentode 5D 7cCV 50.0 0.1 Class A Amplifier 
50X6 Rectifier-Doubler 12C 7DX  ~—-50.0 0.15 Rectifier-Doubler 
50Y6GT Rectifier-Deubler 13D 7a —s«50.0 0.15 Rectifier-Doubler 
SOYTGT Rectifier-Doubler 13D BAN 50.0 0.15 ee 
Heater Tap for Pilot Pilot Between Pins 6 and 7 Half-Wave Rectifier 
50Z7G Rectifier-Doubler 22 8AN 50.0 0.15 Voltage Doubler 
Heater Tap for Pilot Pilot Between Pins 6 and 7 Half-Wave Rectifier 
53 High-Mu Twin Power Triode 26 7B 2.5 2.0 Amplifier 
Amplifier Unit as Class A 
JOL7GT -Rectifier-Beam Power Tube  13F © BAA _—70.0 0.15 et lal 
‘ Half-Wave Rectifier 
75 Twin Diode—High-Mu Triode 24B 6G 6.3 0.3 Amplifier 
78 Remote-Cutoff Pentode 24B 6F 6.3 0.3 Amplifier Mixer 
With Capacitive-Input Filter 
80 Full-Wave Rectifier 26 4c 5.0F 2.0 
With Inductive-Input Filter 
22 oF With Capacitive-Input Filter 
84/624 Full-Wave Rectifier 13H 5D 6.3 0.5 


With Inductive-Input Filter 


cn ETP inns rrrasierinrninnennnnnnrasiia=ll=aan-tueimannns 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate  Trans- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor put Type 
Volts Volts mA mA Ohms Micromhos Ohms Watts 
AC Plate Volts (RMS), 117 Max. Peak Inverse Volts, 365 36AM3 
Max. DC Output mA, 82 Tube Voltage Drop for Plate mA, 150, 20 volts 
Max. AC Plate Volts (RMS), 120 Max. Peak Inverse Volts, 365 36AM3A 
Max. DC Output mA, 82 Tube Voltage Drop for Plate mA, 150, 16 volts . 
250 —18V a aaa 7.5 8400 1100 9.2 = — 37 
250 —25V 250 3.8 22.0 100000 1200 = 10000 2.50 38 
2: 2 ee a we: 10 1050 — —  — _ 39/44 
180 — 3V —_  - —— 0.2 150000 200 30 — — 40 
For other characteristics, refer to Type 6K6GT 4] 
For other characteristics, refer to Type 6F6G 42 
For other characteristics, refer to Type 25A6 43 
275 —56V —, — 36.0 1700 2050 3.5 4600 2.00 45 
Max. Peak Inverse Volts, 350 Max. DC Output mA, 65 Max. Peak Plate mA, 390 4573 
For other ratings, refer to Type 35Z5GT 45Z5GT 
250 ——33V —_-'—s»« ———--_—s=a“—2?2 2380 2350 5.6 6400 25 46 
250 450Q 250 6.0 31 60000 2500 pas 7000 2.7 4] 
125 —20V 100 9.5 56 — 3900 — 1500 25 48 
135 —20V —_>= ss ——— 6.0 4175 1125 4.7 11000 0.17 49 
450 —84V ee ee Rae 1800 2100 3.8 4350 4.6 00. 
For other characteristics, refer to Type 50L6GT 50A5 
135 —13.5V 135 3.5 58 9300 7000 — 2000 3.6 50C6G 
200 —14V 135 2.2 61 18300 7100 — 2600 6 
For other characteristics, refer to Type 6FE5 50FE5 
110 62Q 115 8.5 32 14000 12800 — 3000 12 50FK5 
For other ratings, refer to Type 25Z6GT 50X6 
For other ratings, refer to Type 25Z6GT 50Y66T 
Max. AC Volts per Plate (RMS), 117 Min. Total Effective Plate-Supply Impedance per 
Max. DC Output mA, 65 Plate, 15 ohms 50Y7GT 
Max. AC Volts per Plate (RMS), 235 Min. Total Effec. Plate-Supply Imped. per Plate: At 117 
Max. DC Output mA per Plate, 65 volts, 15 ohms; at 150 volts, 40 ohms; at 235 volts, 100 ohms 
eee Max. DC Output mA, 650 a" 
Max. DC Output mA per Plate, 65_ 90276 
For other characteristics, refer to Type 6N7 53 
110 — 7.5V 110 3.0 40.0 15000 7500 — 2000 1.8 L7GT 
Max. Peak Inverse Volts, 350 Max. DC Output mA, 70 Max. Peak Plate mA, 420 70L7 
Min. Total Effect. Plate-Supply Imped., 15 ohms 
For other characteristics, refer to Type 6SQ7 75 
For other characteristics, refer to Type 6K7 78 


AC Volts per Plate (RMS), 350 
Max. Peak Inverse Volts, 1400 


DC Output mA, 125 
Max. Peak Plate mA, 440 


Min. Total Effect. Supply 
Imped. per Plate, 50 ohms 80 


AC Volts per Plate (RMS), 500 


Max. Peak Inverse Volts, 1400 


AC Volts per Plate (RMS), 325 
Max. Peak Inverse Volts, 1250 


AC Volts per Plate (RMS), 450 


Max. Peak Inverse Voits, 1250 


Max. DC Output mA, 125 
Max. Peak Plate mA, 440 
DC Output mA, 60 

Max. Peak Plate mA, 180 
Max. DC Output mA, 60 
Max. Peak Plate mA, 180 


Min. Value of Input Choke, 
10 henries 


Total Effect. Supply 


Imped. per Plate, 150 ohms 84/674 


Value of Input 
Choke, 10 henries 
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RCA Basing neat 
Name Out- _—ODia- Heater or Values to right give operat- 
Type line gram Filament (F) ing conditions and character- 


istics for indicated typical use 


Volts Amperes 


117L7 Amplifier Unit as Class A 
Amplifier 
GT/ Rectifier-Beam Power Tube 13F 8A0 117 0.09 
M7GT Half-Wave Rectifier 
Amplifier Unit as Class A 
Wal Rectifier-Beam Power Tube  13F = 8AV._—i17 0.09 itd 
Half-Wave Rectifier 
or y Rectifier-Beam Power Tube 13F BAY 117 0.09 
LS eee eee eRe (2 WAR ee 
11723 Half-Wave Rectifier 5D 4CB 117 0.04 With Capacitive-Input Filter 
wR nee el ares TT, Ng Se ee ee 
ae Haif-Wave Rectifier 29F SAA 117 0.04 With Capacitive-Input Filter 
Sie.” SE CRRA ARERR TET BAERS oe CSE EOE a PIE We 
Voltage Doubler 
a Rectifier-Doubler 13D 7Q 117 0.075 
Half-Wave Rectifier 
Sepia yep pent ae i nn mole nn ran Son a ee 
7027 Beam Power Tube 19F sHY 63 0.9 Pusl- Pal) 6) 
Push-Pull Class AB1 Amplifier 
12.6 0.15 Unit No. 1 as Class A Amplifier 
724] Dual Triede = me 0.3 Unit No. 2 as Class A Amplifier 
7591 Beam Power Tube 130 ska 6.3 0 Class Aaa 


Push-Pull Class ABs Amplifier 


Class A Amplifier 
7695 Beam Power Tube 130 SPX 50 0.15 Push-Pull Glass ABs Amplifier 


GFGG Electron—Ray Tube 6F 9GA 6.3 0.27 Visual Indicator 
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Power 
Grid Bias Screen 
or Grid Plate AC Plate conduct- Amplifi- RCA 
Cathode Screen Cur- Cur- Resist- conduct- cation Out- 
Plate Resistor Grid rent rent ance ance Factor put Type 
Volts Volts mA mA Ohms micromhos Ohms Watts 
105 — 5.2V 105 4 43 17000 5300 aa 4000 0.85 II17L7 
Max. AC Plate Volts (RMS), 117 Max. DC Output mA, 75 Min. Total Effect. Plate- eee 
Maffl. Peak Inverse Volts, 350 Max. Peak Plate mA, 450 Supply Imped., 15 ohms 
100 — 6V 100 5 51 16000 7000 a 3000 £2 117N7 
Max. AC Plate Volts (RMS), 117 Max. DC Output mA, 75 Min. Total Effect. Plate- &T 
Max. Peak Inverse Volts, 350 Max. Peak Plate mA, 450 Supply Impedance, 15 ohms 
For other characteristics, refer to Type 117L7/M7GT uM 7 
Max. Peak Inverse Volts, 330 Max. DC Output mA, 90 Min. Total Effect. Plate- 11723 
Max. Peak Plate mA, 540 Supply Imped., 20 ohms 
Max. Peak Inverse Volts, 350 Max. DC Output mA, 90 Min. Total Effect. Plate- 11724 
Max. Peak Plate mA, 540 Supply Imped., 30 ohms GT 
AC Volts per Plate (RMS), 117 Min. Total Effective Plate-Supply Impedance per Plate: 
DC Output mA, 60 Half-Wave, 30 ohms; Full-Wave, 15 ohms 11726 
AC Volts per Plate (RMS), 235 Min. Total Effect. Supply imped. per Plate: At 117 GT 
DC Output mA per Plate, 60 volts, 15 ohms; at 150 volts, 40 ohms; at 235 volts, 100 ohms 
450 —30V 350 3.40 950 — — — 6000 50 
400 2002 300 7O 1120 — aa — 6600 32 7027 
- $80 1800 380 5.60 1380 oo — — 4500 36 
410 2200 —- Cath. mA, 134 — —— —— 8000 24 
250 — 2V — — 1.2 62500 1600 100 -— — 7247 
250 — 8.5V — — 10.5 7700 2200 17 — — 
300 —10V 300 8 60 29000 10200 — 3000 11 7591 
450 2002 400 14 82 — a - 9000 28t 
130 —11V 130 & 100 7000 11000 —— 1100 4.5 7695 
140 500 140 9 210 —— —_—- a 1500 10f 
Triode Plate Supply Volts, 250 Fluorescent-Target Volts, 250 
Triode-Plate Resistance, 1 MQ Triode-Grid Resistance, 0.47 MQ EM84/ 
Triode Grid-Supply Volts, —22 Triode Plate mA, 0.06 Fluorescent Target mA, 1.6 6FG6 


Max. Length of Dark Part of Target, when triode grid resistor = 0, 1.14 inch 
t For two tubes at stated plate-to-plate load. 


© For two tubes. 
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Basing Diagrams for 
RCA Replacement 
and Discontinued Types 


For Key: Basing Diagrams, see inside back cover. 
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RCA RECEIVING TUBE MANUAL 


RCA TYPES FOR REPLACEMENT USE 
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RCA TYPES FOR REPLACEMENT USE 


1S 
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nS 


534 


Basing Diagrams for 


RCA Picture Tubes 


7FA 7FG 
ANODE = G3 + Gg + CL ANODE = G3 + Gs + CL ANODE = G3 + Gs + CL 
FOCUSING ELECTRODE = Gy AUTOMATIC FOCUSING FOCUSING ELECTRODE = G4 


BHR x mS GR e 
ANODE = G3 + Gs + ANODE = G4 + 
ANODE = G3 + Gs + CL * - 
FOCUSING ELECTRODE = Gy FOCUSING ELECTRODE = Gq FOCUSING ELECTRODE = G3 


8Kw 
ANODE = G3 + Gg + CL ANODE = G3 + Gs + CL ANODE = G3 + Gs + CL 
FOCUSING ELECTRODE = Gy FOCUSING ELECTRODE = G4 FOCUSING ELECTRODE = Gg 


12 
ANODE = Gq + CL 12D ANODE = G3 + Gs + CL 
FOCUSING ELECTRODE = Ga ANODE - G3 + CL FOCUSING giacreose = G 


RCA TYPES FOR PICTURE TUBES 


ANODE ~ G3 + Gs + CL 
FOCUSING ELECTRODE = Gy 


“ 14AH 
ANODE = Gg+ Gs +ClL+R 
FOCUSING ELECTRODE = G3 


14AU 


ULTOR = Gg + Gg + CL 
FOCUSING ELECTRODE = G3 


OJ3 DJ4 


ANODE = G2 + Gg + CL 
FOCUSING ELECTRODE - G3 


2N 
ANODE = G3 + CL 


14BE 
ANODE = Go + Gy + CL 
FOCUSING ELECTRODE - G3 
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128 
ANODE = G3 + Gs + Cl 
AUTOMATIC FOCUSING 


(14AL) 
CAP OVER PIN No. 1 
= Gat Gs 
CAP OVER PIN No. 2 =ANODE 
= Ge +- Cl & HIGH-VOLTAGE 
TERMINAL. Connec? High-Volt- 
age Supply to this Cap and also 
connect 50,000-chm resister 
between this Cap and the Cap 
over Pin No. 1. 
FOCUSING ELECTRODE = G3 


14BH 
ANODE = G3 + Gs + CL 
FOCUSING ELECTRODE = Gy 


ANODE = Gs + Gy + CL 
FOCUSING ELECTRODE = G3 


Notes for RCA Picture Tube Characteristics Chart 


@ G Glass round. 

@ M Metal round. 

@ G Glass rectangular. 
& M Metal rectangular. 
E Electrostatic. 


| M Magnetic. 
| a Faceplate is spherical, un- 


less otherwise specified. 


| B All types utilize magnetic 


deflection except for type 
7JP4 which employs elec- 
trostatic deflection. 

c The anode is defined as the 
electrode, or the electrode 
in combination with one or 
more additional electrodes 
connected within the tube 
to it, to which is applied 
the highest dc voltage for 


accelerating the electrons in 
the beam. 

d Projection type. 

e Typical deflection factors 
(volts dc/in.) for anode 
voltage of 6000 volts: 

DJ1i & DJ2 (nearer screen) 
186 to 246 

DJ3 & DJ4 (nearer base) 
150 to 204 

f Has low grid-No.2 voltage 
rating: 
Service. 

g This type has an internal 
magnetic shield. 

h Cylindrical faceplate. 

j Bipanel type. 

k Treated to reduce specular 
reflection. 


for Cathode-Drive | 


m Integral implosion protec- 
tion. 

n This type has a flat, alu- 
minized, filterglass phosphor- 
dot screen plate. 

p Three heaters paralleled in- 
ternally. 

q This type has an integral 
protective window. _ 

yr Three heaters series con- 
nected internally. 

s Automatic focus. 

t Hi-Lite screen, 
phospor. 

u Filled-rim-type safety fea- 
ture. 

vy 21-inch round color picture 
tube similar to 21FBP22. 


rare-earth 
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RCA PICTURE TUBE CHARACTERISTICS CHART 


RCA 
Type 


5TP4? 
7)P4 
8DP4 
SWP4 
10BP4A 


1OFP4A 
11CP4 
11GP4 
11HP4A 
12BNP4A 


120NP4 
12KP4A 
14ATP4 
14WP4 

16AYP4 


16BGP4 
16CHP4A‘ 
16DP4A 
16CMP4A 
16LP4A 


16RP4B 
16TP4 
16WP4A 
17BJP4 
17BP4D 


17CDP4 
17CFP4 
170P4 

17CSP4 
17CYP4 


17DAP4 
17DKP4 
17DQP4’ 
17DRP4? 
17DSP4 


17DXP4 
17EFP4 
17EMP4 
17HP4C 
17LP4B 


17QP4B 
17TP4 

19ABP4 
1SAHP4 
1SAJP4’ 


* Basing diagrams for RCA picture tubes are shown on pages 534 and 535. 


Aluminized 
Screen 


Yes 
No 
No 
Yes 


Yes 
Yes 
Yes 
Yes 
Yes 


Yes 
Yes 
Yes 
Yes 
Yes 


Yes 
Yes 
No 
Yes 
No 


Yes 


Yes 
No 

Yes 
Yes 
Yes 


Heat 


Greatest 
Geren 


(Ap 
Volts/mA Envelope2 Deriett 


Approx. 
ngle Tube 
prox.) Focusing Weight 
Method Pounds 


Maximum 
Over-all 
Length 


Inches 


Silverama Types for Black-and-White TV 


6.3/600 @G 
6.3/600 @G 
6.3/600 mG 
12/75 2G" 
6.3/600 @G 


6.3/600 @G 
6.3/450 mG 
6.3/450 im G* 
6.3/450 m G™ 
6.3/450 mG” 
4.2/450 2 G™ 
6.3/600 @G 
8.4/450 mG 
6.3/600 mG 
6.3/450 mG 
6.3/450 mG” 
6.3/450 mG” 
6.3/600 @G 
6.3/450 mi G™ 
6.3/600 @4 
6.3/600 mG 
6.3/600 mG 
6.3/600 @G 
6.3/600 mG 
6.3/600 mG 


8.4/450 mG 
6.3/600 mG 
6.3/600 mM” 
6.3/600 mG 
6.3/600 mG 
2.68/450 mG 
6.3/600 mG 
6.3/450 mG 
2.68/450 mG 
6.3/600 mG 
6.30/450 mG 
6.30/450 mG 
6.3/450 mG” 
6.3/600 mG 
6.3/600 mG” 
6.3/600 mG” 
6.3/600 m M* 
2.68/450 mG 
6.3/450 mG 
6.3/450 mG 


50 
(e) 


a Ws 78) 
3 14.875 
3 10.750 
epee 
10 18.000 
10 18.000 
4 9.188 
9.035 
4 9.188 
y 9.598 
DLO sino 
12 18.000 
S.a> 13000 
8:0. Ne dosoun 
8.5 10.561 
95° 10.811 
secu el oy | 
5 215000 
Bon . 10-811 
14,55 522.629 
16. 19175 
16 =: 18.500 
16:9: 18.125 
15 ~—- 15.000 
18 sien 19.562 
LOieposte B02 
0p 0809 
10 = 19.000 
10 "12-675 
10 14.375 
10 = 10.875 
10? 40958 
105. 12é378 
10 = 11.000 
1a ae Be. es 
10 = 10.938 
10 = 11.438 
11.562 
18 19.562 
19. 19.562 
1. 1S ope 
TF eed he Bs nya 
Lae 11.b26 
Po + LL oe 
14 =: 11.625 


Design PM 
Maximum lon-Tra 
Anode¢ Magne 
Basing* Volts Required 
12C 29500 No. 
14R ~—-6500 No 
12AB 9000 Yes 
7GR ~—-:12000 No 
12N = 13000 Yes 
12N 13000 No 
8HR 15000 No 
8HR ~—- 15000 No 
8HR ~—- 15000 No 
8HR 16000. No 
7GR ~——-:14000 No 
12N = 13000 No 
12L 15508 No 
12L 15500 No 
8HR =. 20000 No 
8HR = 20000 No 
8HR 20000 No 
12D =: 16500 Yes 
8HR 18000 No 
12N 15500 Yes 
12N 17500 No 
12N 15500 Yes 
12N = 17500 Yes 
12k: 9, Shae No 
12N ‘17500 No 
8HR 17500 No 
12L 17500 No 
12D 17508 Yes 
7FA 17500 No 
12L ~=17500 No 
8JK 17500 No 
8JR 23000 No 
7FA =: 17500 No 
8JK 17500 No 
8HR = 20000 No 
8JR 17500 No 
8HR 20000 No 
8HR 22000 No 
12L......17500 No 
12L 17500 No 
12N 20000 No 
12M 17500 Yes 
8JK 20000 No 
8HR ~——- 17500 No 
7FA 20000 No 
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RCA PICTURE TUBE CHARACTERISTICS CHART (Cont'd) 


Greatest 


Deflection Approx. Maximum Design PM 
: Angle® : Tube — Overall Maximum lon-Trap 
RCA Aluminized Heater (Approx.) Focusing Weight Length : Anodec Magnet 
Type Screen Volts/mA Envelope® Degrees Method Pounds Inches Basing* Volts Required 


Silverama Types for Black-and-White TV 


1SAUP4 Yes 63/600 wm G’ 114 E 18.5 11.938 8HR 20000 No 
1SAVP4 Yes 6.3/600 mG 114 E Tis 2 1E625-3% BHR. 2323000 No 
19AYP4 Yes 6.3/450 mG 114 E 14 11.625. 8HR ~—.23000 No 
19BDP4’ Yes 63/600 mG 92 E [pe 15.629; 120 820000 No 
19BTP4 Yes 6.3/600 mG 114 E 14 = 11.062 = 8JR ~=— 23000 No 
1SCHP4’ Yes 6.3/600 mG 114 E 14 «11.875 BHR ~— 20000 No 
19CMP4’ Yes 6.3/450 mG 114 E 14: 11.875 = 8HR_~—.20000 No 
19CXP4’ Yes 63/600 mG 114 E 14 11.875 7FA = 20000 No 
19DQP4 Yes  6.3/450 mG” 114 E 15) 11.8752, 8HRe 223000 No 
19DRP4 Yes 6.3/600 m™ G™ 114 E 138) M1L.875%5. SHRI 423000 No 
19DSP4’ Yes 6.3/600 mG” 114 E 15 = «11.875 = BHR ~—s 20000 No 
1SEBP4 Yes 6.3/600 m G” 114 E 11.875 8HR 23000 No 
19EGP4’ Yes  6.3/450 sm G" 114 E 11.875 8HR 21000 No 
19ENP4A Yes  6.3/450 mG” 114 E 15 =—-:11.875 = 8HR_~—. 21000 No 

_ 19FEP4B’ Yes  6.3/450 mm G™ 114 E [5% @iL875s5.2.8HR: 2923500 No 
19FLP4 Yes 6.3/450 mG” 114 E 19 11.625 = 8HR ~—.23000 No 
20DP4D Yes 6.3/600 mG 70 M 300 M22125" &.d ZN 2220000 No 
20HP4E Yes 6.3/600 mG /0 E BURR 2ZrZom ZS ee O No 
20SP4 Yes 6.3/450 mG” 114 E 16.5 © 12.519. BHR #223000 No 
20TP4 Yes  _6.3/450 = G™ 114 E 16.9 12.519  8HR 23000 No 
21AMP4B Yes  6.3/600 mG 90 M 24 = 20.375 =12N ~— 20000 No 
21AVP4C Yes 6.3/600 mG 72 E 24 23.406 12L 22000 No 
21AWP4A Yes  6.3/600 mG Ve M 24 23.406 12N 20000 No 
21CBP4A Yes 6.3/600 mG 90 E Cf MIS. Wm AZL 4e22000 No 
21CQP4 Yes  6.3/600 mG 110 E 20 14.812 7FA 20000 No 
21DEP4A Yes 6.3/600 mG 110 E 20 15.000 8HR 22000 No 
21DFP4 Yes 6.3/600 mG 110 E 23. 14.750 + 8HR 20000 No 
21DHP4 Yes 6.3/450 mG 110 E 20 15.000 8HR 20000 No 
21DLP4 Yes  6.3/600 mG 90 E 24s MG TT Soe, ZL. 2922000 No 
21DSP4’ Yes 63/600 mG 90 E 24> h 18.379\c12L . 2322000 No 
21EP4C Yes 6.3/600 mG” 70 M 29 23.406 12N 20000 No 
21EQP4 Yes 6.3/600 mG 110 E 23) % 12.8757. JR 820000 No 
21FAP4 Yes 6.3/600 mG 110 E 20. 8: 13.125"..48)R 2222000 No 
—-21FDP4 Yes 6.3/600 mG 110 E 20 =13.375 8KW 20000 ~—— No 
21FP4D Yes 6.3/600 m G” 70 E 29° ae 23,400)5.212L 3920000. S.No 
21FVP4 Yes  6.3/450 im G™ 114 E 19% 12.937 SHR **23000 No 
 21GAP4A Yes 6.3/450 mG 114 E [Out we 12.957. ero oe" 739000 No 
—— -21WP4B Yes 63/600 mG 70 M 24 = 22.812, = 12N ~— 20000 No 
_— -21XP4B Yes 6.3/600 mG 70 E 24 22.812 12L 20000 No 
21YP4B Yes 6.3/600 mG 70 E 24 23.406 12L 20000 No 
21ZP4C “Yes 6.3/600 mG 70 M 24 23.406 12N 20000 No 
23AHP4 Yes 63/600 mG 92 E 20; we L8safo.e 412k ~-122000 No 
23ARP4 Yes 63/600 mG 110 E 209 wm 19.400 = s8HR «22000 No 
23ASP4 Yes  6.3/600 mG 92 E 25. se 17.37 d0e, s12L. 5.922000 No 
23BGP4/ Yes  6.3/600 im G’ 110 E 33 iw.d0c.  SHRo ~ 22000 No 


* Basing diagrams for RCA picture tubes are shown on pages 534 and 535. 
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RCA 
Type 


23B)P4‘ 
23BLP4’ 
23BQP4 
23CBP4 
23CGP4 


23CP4 
23CGP4 
23DAP4’ 
23DBP4/ 
23EKP4 


23ENP4! 
23EP4’ 
23EQP4 
23ETP4 
23EYP4 
23EZP4 
23FBP4’ 
23FP4A 
23FRP4‘ 
23FSP4 


23G)P4A 
23GSP4 
23HFP4A 
23HGP4 
23HUP4A‘ 


23HWP4A 
23)P4‘ 
23NP4/ 
23YP4 
24AEP4 


24AHP4 
24ATP4‘ 
24AUP4 
24BAP4‘ 
24BEP4 
240P4B 
27RP4A 


15GP22" 
15LP22 
15NP22 
1SEYP22° 
19GVP22 
19GWP22 


RCA RECEIVING TUBE MANUAL 
RCA PICTURE TUBE CHARACTERISTICS CHART (Cont’d) 
Greatest 
Deflection Approx. Maximum Design PM 
Angle® Tube Over-all Maximum lon-Trap 
Aluminized Heater (Approx.) Focusing Weight Length Anode® Magnet 


Screen Volts/mA Envelopes Degrees Methed Pounds Inches 


Silverama Types for Black-and-White TV 


Basing* 


Volts Required 


Yes  6.3/600 mG 92 E 27. +=+18.500 12L 25000 # No 
Yes  6.3/600 m™ G?* 92 E 35 18875 12L 25000 No 
Yes  6.3/450 mi G? 110 E 33 15.562 8HR 23000 No 
Yes  6.3/450 mi G?* 110 E 33 15.562 8HR 23000 No 
Yes  6.3/450 mG 92 E 27 18.375); 12k 22000 .aNe 
Yes  6.3/600 om G 110 E 33 «15.562 8HR 22000 #No 
Yes  6.3/450 mG 114 E 24 14.062 8HR 23500 No 
Yes  6.3/600 mG 94 E 27. ~=+17.391 8HR 23000 No 
Yes  6.3/600 mG 110 E 25 15.156 8HR 22000 # No 
Yes  6.3/450. mi G™ 92 E 29 18.375 12L 25000 No 
Yes  6.3/600 mm G™ 92 E 29 =+18.500 12L 25000 No 
Yes  6.3/600 wm G@ 110 E 33 15.562 8KP 22000 No 
Yes  6.3/450 mm G™ 114 E 28 14.812 8HR 23000 No 
Yes  6.3/600 mG” 110 E 28 15.156 8HR 23000 No 
Yes  6.3/600 mG” 92 E 18.500 12L 25000 No 
Yes 63/450 mG” 94 E 30. 17.390 8HR 23500 No 
Yes  6.3/600 mG" 92 E 29 «18.500 12L 25000 No 
Yes 6.3/600 mG 114 E 24. 14.062 8HR 23500 No 
Yes  6.3/450 mt G" 110 E 29. 14.531 8HR 23000 # No 
Yes  6.3/600 @ G* 110 E 29 15.156 8HR 23000 No 
Yes  6.3/450 mm G™ 110 E 28 14.531 8HR 23000 # No 
Yes  6.3/600 mG” 110 E 28 15.156 8HR 23000 No 
Yes  6.3/450 mG” 110 E 28 15.156 8HR 23000 No 
Yes  6.3/450 mG” 110 E 28.5 15.156 8HR 23000 No 
Yes  6.3/450 mm G™ 110 E 28 14.656 8HR 23500 No 
Yes 63/450 mG” 110 E 28 «=15.156 SHR 22000 #No 
Yes  6.3/450 wm G 110 E 33 15.875 7FA 22000 No 
Yes  6.3/600 mG 114 E 24 14.812 8HR 22000 # No 
Yes  6.3/600 im G? 92 E 35 18.750 12L 22000 # No 
Yes  6.3/600 mG 90 E 32.5 19.500 12L 22000 No 
Yes  6.3/600 mG 110 E 26.5 16.188 8HR 22000 # No 
Yes  6.3/600 mG 90 EF 32.5 19.500 12L 22000 No 
Yes  6.3/600 mG 90 E 32.5 18.500 12L 22000 No 
Yes  6.3/600 mG 110 E 26.5 16.188 8HR 22000 No 
Yes 6.3/600 mG 110 E 26.5 15.125 8KW 20000 No 
Yes  6.3/600 mG 90 M 32.5 21.500 12N 22000 No 
Yes  6.3/600 mG 90 M 44 23.438 12N 22000 Yes 
Color Picture Tubes 
Yes  6.3/1800? @G 45 E 25 26.125 20A 22000 #£No 
Yes 6.3/900 mG? 90 E 12.5 15.566 14BH 22500 No 
Yes  6.3/900 mG” 90 11.3 15.375 14BH 22500 No 
Yes  6.3/8007 mG* 90 F 24 18.423 14BE 27500 No 
Yes  6.3/900 mG 90 E 21 18.231 14BE 27500 No 
Yes  6.3/900 m@G** 90 E 24 +=18.423 14BE 27500 No 


* Basing diagrams for RCA picture tubes are shown on pages 534 and 535. 
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RCA 
Type 


21AXP22A 
21CYP22A 
21FBP22 
21FJP22 
21GUP22 


21GVP22 


25BP22A‘ 


25XP22 
25YP22 


SAXP4 
8XP4 
8YP4 
1828P22° 
1830P22 


* Basing diagrams for RCA picture tubes are shown on pages 534 and 


RCA PICTURE TUBE CHARACTERISTICS CHART (Cont’d) 


Aluminized 
Screen 


Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 


No 

Yes 
Yes 
Yes 
Yes 


Heater 


Volts/mA Envelope 


6.3/1800? 
6.3/1800? 
6.3/1800” 
6.3/1800? 
6.3/1900 
6.3/1900 
6.3/900 
6.3/1350 
6.3/800" 
6.3/800" 
6.3/900 
6.3/900 


6.3/600 
6.3/600 
6.3/600 
6.3/1800? 
6.3/900 


Greatest 


Approx. Maximum 


Deflection 
Angle® Tube 
(Approx.) Focusing Weight 
Degrees Method Pounds 
Color Picture Tubes 
@M 70 E 28 
@G 70 E 36.5 
@G 70 E 36.5 
@ GC" 70 E 4] 
@G 70 E 36.5 
@ Gs 70 E 4] 
m@ G2 90 E 324) 
m Gt 92 E 
m G* 90 E 42 
mG 90 E 37 
mGrc 90 E 42 
mG 90 E 37 
Test Picture Tubes 
@G 53 E 1.5 
mG 90 Es 3 
mG 110 ef 2 
@G 70 E 36.5 
@ G2 90 E 24 


Over-all 
Length 
Inches 


29.312 
25.406 
25.406 
25.994 
25.406 
25.994 
19.579 
20.094 
21299 
21.107 
VA Oa 
21.107 


11.000 
11.750 

9.000 
25.406 
18.423 


Basing* 


14AH 
14AL 
14AU 
14AU 
14AU 
14BE 
14BE 
14BE 
14BE 
14BE 
14BE 
14BE 


128 
128 
7FG 
14AU 
14BE 


535. 


539 
Design PM 
Maximum lon-Trap 
Anode° Magnet 
Volts Required 
27500 No 
27500 No 
27500 No 
27500 No 
27500 No 
27500 No 
27500 No 
27500 No 
27500 No 
27500 No 
27500 No 
27500 No 
20000 No 
22000 No 
22000 No 
27500 No 
27500 No 
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RCA VOLTAGE-REGULATOR 
AND VOLTAGE-REFERENCE TUBES 


These tubes are designed for voltage-regulation requiring a relatively constant 
dc output voltage across a load independent of load and line-voltage variations. 
Pe a pe oe ae a Mes Eas Tg pelt Sl ee 


DC 


SERIES-VOLTAGE-REGULATOR TUBES ** 


(for high-current applications) 


DC 


RCA Heater Heater Plate 


Type Volts Amperes 
GASTG §=6.3 2.5 250 
6080 6.3 ZA 250 
6082 26.5 0.6 250 
6336A 6.3 “ 400 


DC- 


Plate 
Volts Amperes 


0.125 


0.125 
0.125 


0.4 


Plate dis- 
sipation 
(watts) 


13 
13 
13 
30 


Ampli-e Plate Re-> Max ax 

fication sistance Length Diameter Terminal 

Factor (ohms) (in) (in) Diagram 
280 5-5/16 2-1/16 8BD 
280 =. 4-1/16 1-23/32 8BD 
280 «=. 4-1/16 1-23/32 8BD 
200 4-3/4 2.07 88D 


** Indirectly-heated-cathode, vacuum, low-mu twin triodes. 


+ Cold-cathode, glow-discharge types. 


e Each triode unit. 
* Bayonet candelabra double contact base. 


Operating Ambient Max 
DC Oper- Current Anode Anode Regu- Operating Max _ Diam- 
RCA ating Range _ Starting Starting lation Temperature Length eter © Diagram 
Type Volts mA Volts (mA) Volts Range (°C) (in) (in) Terminal 
VOLTAGE-REGULATOR TUBES * 
0A2 PHO Ges. 0-30: 1h 185 7° 9/5 6 —55 to +90 2-5/8 3/4 5B0 
0A3 ay eto 200-36 105. 23100 6.5 —55 to +90 4-1/8 1-9/16 4A) 
OA3A 1 eo. tp 40" 105-7 100 6.5 —55 to +90 3-1/16 1-9/32 4A) 
0B2 Oy Seo gd Too ear 4 =A5 ‘To +90" 2-a/o, oe 5B0 
0C2 Vy eS tO 0 eet ro BS =55, 10. 90 7-9) ae ~5B0 
0C3 105 .-5 to.40;- 133, 100 4 —55 to +90 4-1/8 1-9/16 4A) 
OC3A 1) ane (1 I BS 4 —55 to +90 3-1/16 1-9/32 AA) 
003 150 5to40 18 100 5.5 -—55 to +90 41/8 1-9/16 4A) 
OD3A 150 —.-5 to. 40 3 2180°* 200-5. “55310, 90 3-116 eae 4AJ 
991 59 «60.4 to2 = 87 — 8 — 1-9/16 5/8 . 
6073 $50) (OS toe30 5" 185 "75 6 —55 to +90 25/8 3/4 5B0 
6073/0A2 £50 ea5 aoe BE 185° U75 6 —55 to +90 2-5/8 3/4 5B0 
6074 B05 485. 4093008 133) 12975 4 —55 to +90 2-5/8 3/4 5B0 
6074/0B2 WS Jare. toes 133-4 sey) 4 —55 to +90 2-5/8 3/4 5B0 
6626/0A2WA 150 cD tOxaie 100 Sao 5 —55 to +90 2-5/8 3/4 5B0 
VOLTAGE-REFERENCE TUBES?t 
(for exceptional voltage stability) 

5651 87 15 .3.5..115° > — 3 —55 to +90 2-1/8 3/4 5B0 
‘S651A 85.5 son 5 ter 3.0) 11554 — 3 —55 to +90 2-1/8 3/4 5B0 
5783 86 1.5 te 3:5 115 34° — 3 —55 to +90 1-5/8 0.4 9/83 


Electron Tube 
Testing 


HE electron-tube user—service 

man, experimenter, or non- 
technical radio listener—is interested 
in knowing the condition of his tubes, 
since they govern the performance 
of the device in which they are used. 
In order to determine the condition 
of a tube, some method of test is 
necessary. Because the operating 
capabilities and design features of 
a tube are indicated and described 
by its electrical characteristics, a 
tube is tested by measuring its char- 
acteristics and comparing them with 
values established as standard for 
that type. Tubes which read ab- 
normally high with respect to the 
standard for the type are subject to 
criticism just the same as _ tubes 
which are too low. 

Certain practical limitations are 
placed on the accuracy with which a 
tube test can be correlated with actual 
tube performance. These limitations 
make it impractical for the service man 
and dealer to employ complex and 
costly testing equipment having labora- 
tory accuracy. Because the accuracy of 
the tube-testing device need be no 
greater than the accuracy of the correla- 
tion between test results and receiver 
performance, and since certain funda- 
mental characteristics are virtually fixed 
by the manufacturing technique of lead- 
ing tube manufacturers, it is possible to 
employ a relatively simple test in order 
to determine the serviceability of a tube. 

In view of these factors, dealers 
and service men will find it econom- 
ically expedient to obtain adequate 
accuracy and simplicity of operation by 
employing a device which indicates the 
status of a single characteristic. Whether 
the tube is satisfactory or unsatisfactory 


is judged from the test result of this 
single characteristic. Consequently, it is 
very desirable that the characteristic se- 
lected for the test be one which is truly 
representative of the tube’s over-all con- 
dition. 

The following information and cir- 
cuits are given to describe and illustrate 
general theoretical and practical tube- 
tester considerations and not to provide 
information on the construction of a 
home-made tube tester. In addition to 
the problem of determining what tube 
characteristic is most representative of 
performance capabilities in all types of 
receivers, the designer of a home-made 
tester faces the difficult problem of de- 
termining satisfactory limits for his par- 
ticular tester. Getting information of 
this nature, if it is to be accurate and 
useful, is a big job. It requires the test- 
ing of many tubes of each type, testing 
of many types, and correlation of the 
data with performance in many kinds 
of equipment. 


Short-Circuit Test 
The fundamental circuit of a short- 
circuit tester is shown in Fig. 129. Al- 
though this circuit is suitable for tet- 


bs Hs 


Fig. 129—Fundamental circuit of a short- 
circuit tester. 
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rodes and types having less than four 
electrodes, tubes of more electrodes may 
be tested by adding more indicator 
lamps to the circuit. Voltages are ap- 
plied between the various electrodes 
with lamps in series with the electrode 
leads. The value of the voltages applied 
will depend on the type of tube being 
tested and its maximum ratings. Any 
two shorted electrodes complete a cir- 
cuit and light one or more lamps. Since 
two electrodes may be just touching to 
give a high-resistance short, it is de- 
sirable that the indicating lamps operate 
on very low current. It is also desirable 
to maintain the filament or heater of the 
tube at its operating temperature during 
the short-circuit test, because short- 
circuits in a tube may sometimes occur 
only when the electrodes are heated. 
However, a short-circuit tester having 
too high a sensitivity may indicate very- 
high-resistance shorts that do not ad- 
versely affect tube operation. 


Selection of a Suitable 
Characteristic for Test 


Some characteristics of a tube are 
far more important in determining its 
operating worth than are others. The 
cost of building a device to measure 
any one of the more important charac- 
teristics may be considerably higher 
than that of a device which measures a 
less representative characteristic. Conse- 
quently, three methods of test will be 
discussed, ranging from relatively sim 
ple and inexpensive equipment to more 
elaborate, more accurate, and more 
costly devices. 

An emission test is perhaps the 
simplest method of indicating a tube’s 
condition. (Refer to Diodes, in Elec- 
trons, Electrodes, and Electron Tubes 
section, for a discussion of elec- 
tron emission.) Since emission falls 
off as the tube wears out, low emis- 
sion is indicative of the end of tube 
serviceability. However, the emission 
test is subject to limitations because 
it tests the tube under static conditions 
and does not take into account the ac- 
tual operation of the tube. On the one 
hand, coated filaments, or cathodes. 
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often develop active spots from which 
the emission is so great that the rela- 
tively small grid area adjacent to these 
spots cannot control the electron stream. 
Under these conditions, the total emis- 
sion may indicate the tube to be normal 
although the tube is unsatisfactory. On 
the other hand, coated types of fila- 
ments are capable of such large emis- 
sion that the tube will often operate 
satisfactorily after the emission has 
fallen far below the original value. 

Fig. 130 shows the fundamental 
circuit diagram for an emission test. All 
of the electrodes of the tube, except the 
cathode, are connected to the plate. The 
filament, or heater, is operated at rated 
voltage; after the tube has reached con- 


DIRECT- 
CURRENT 
METER S 


Fig. 130—Fundamental of an 


circuit 
emission tester 


stant temperature, a low positive volt- 
age is applied to the plate and the 
electron emission is read on the meter. 
Readings which are well below the 
average for a particular tube type in- 
dicate that the total number of available 
electrons has been so reduced that the 
tube is no longer able to function 
properly. 

A transconductance test takes into 
account a fundamental operating prin- 
ciple of the tube. (This fact will be seen 
from the definition of transconductance 
in the Section on Electron Tube Char- 
acteristics.) It follows that transcon- 
ductance tests, when properly made, 
permit better correlation between test 
results and actual performance than 
does a straight emission test. 

There are two forms of transcon- 
ductance test which can be utilized in a 
tube tester. In the first form (illustrated 
by Fig. 131 giving a fundamental circuit 
with a tetrode under test), appropriate 
Operating voltages are applied to the 
electrodes of the tube. A plate current 
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depending upon the electrode voltages 
will then be indicated by the meter. If 
the bias on the grid is then shifted by 
the application of a different grid volt- 
age, a new plate-current reading is ob- 
tained. The difference between the two 
plate-current readings is indicative of 
the transconductance of the tube. This 


Fig. 131—Fundamental circuit of a trans- 
conductance fester using the “grid-shift’’ 
method. 


method of transconductance testing is 
commonly called the “grid-shift” meth- 
od, and depends on readings under static 
conditions. The fact that this form of 
test is made under static conditions im- 
poses limitations not encountered in the 
second form of test made under dy- 
namic conditions. 

The dynamic transconductance test 
illustrated in Fig. 132 gives a funda- 
mental circuit with a tetrode under test. 
This method is superior to the static 
transconductance test in that ac voltage 


Fig. 132—Fundamental circuit of a 
dynamic transconductance tester. 


is applied to the grid. Thus, the tube is 
tested under conditions which approxi- 
mate actual operating conditions. The 
alternating component of the plate cur- 
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rent is read by means of an ac ammeter 
of the dynamometer type. The trans- 
conductance of the tube is equal to the 
ac plate current divided by the input- 
signal voltage. If a one-volt rms signal 
is applied to the grid, the plate-current- 
meter reading in milliamperes multiplied 
by one thousand is the value of trans- 
conductance in micromhos. 

The power-output test probably 
gives the best correlation between test 
results and actual operating perform- 
ance of a tube. In the case of voltage 
amplifiers, the power output is indica- 
tive of the amplification and output 
voltages obtainable from the tube. In 
the case of power-output tubes, the per- 
formance of the tube is closely checked. 
Consequently, although more compli- 
cated to set up, the power-output test 
will give closer correlation with actual 
performance than any other single test. 

Fig. 133 shows the fundamental 
circuit of a power-output test for class 
A operation of tubes. The diagram illus- 
trates the method for a pentode. The ac 
output voltage developed across the 


Fig. 133—Fundamental circuit of a power- 
output tester for class A operation of tubes. 


plate-load impedance (L) is indicated by 
the current meter. The current meter is 
isolated as far as the dc plate current is 
concerned by the capacitor (C). The 
power output can be calculated from 
the current reading and known load 
resistance. In this way, it is possible to 
determine the operating condition of the 
tube quite accurately. 

Fig. 134 shows the fundamental 
circuit of a power-output test for class 
B operation of tubes. With ac voltage 
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applied to the grid of the tube, the 
current in the plate circuit is read on 
a dc milliammeter. The power output 
of the tube is approximately equal to: 


(Ib? X Rx)/0.405, 


where P. is the power output in watts, 
I, is the dc current in amperes, and Rx 
is the load resistance in ohms. 


= bb 


Fig. 134—Fundamental circuit of a power- 
output tester for class B operation of tubes. 


Essential Tube-Tester 
Requirements 


1. The tester should provide for 
making a short-circuit test before meas- 
urement of the tube’s characteristics. 

2. It is important that some means 
of controlling the voltages applied to the 
electrodes of the tube be provided. If 
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the tester 1s ac operated, a line-voltage 
control permits the supply of proper 
electrode voltages. 

3. It is essential that the rated volt- 
age applied to the filament or heater be 
maintained accurately. 

4. It is suggested that the char- 
acteristics test follow one of the meth- 
ods described. The method selected and 
the quality of the parts used in the test 
will depend upon the user’s require- 
ments. 


Tube-Tester Limitations 


A tube-testing device can only indi- 
cate the difference between a given 
tube’s characteristics and those which 
are standard for that particular type. 
Since the operating conditions imposed 
upon a tube of a given type may vary 
within wide limits, it is impossible for 
a tube-testing device to evaluate tubes 
in terms of performance capabilities 
for all applications. The tube tester, 
therefore, cannot be looked upon as a 
final authority in determining whether 
or not a tube is always satisfactory. 
Actual operating test in the equipment 
in which the tube is to be used will 
give the best possible indication of a 
tube’s worth. 


Resistance-Coupled 


Amplifiers 


ESISTANCE-COUPLED, audio- 
frequency voltage amplifiers utilize 
simple components and are capable of 
providing essentially uniform amplifica- 
tion over a relatively wide frequency 
range. 


Suitable Tubes 


In this section, data are given for 
over 45 types of tubes suitable for use 
in resistance-coupled circuits. These 
types include low- and high-mu triodes, 
twin triodes, triode-connected pentodes, 
and pentodes. The accompanying key 
to tube types will assist in locating the 
appropriate data chart. 


Circuit Advantages 


For most of the types shown, the 
data pertain to operation with cathode 
bias; for all of the pentodes, the data 
pertain to operation with series screen- 
grid resistor. The use of a cathode-bias 
resistor where feasible and a series 
screen-grid resistor where applicable 
offers several advantages over fixed- 


-voltage operation. 


The advantages are: (1) effects of 
possible tube differences are minimized; 
(2) operation over a wide range of plate- 
supply voltages without appreciable 
change in gain is feasible; (3) the low 
frequency at which the amplifier cuts 


off is easily changed; and (4) tendency 
- toward motorboating is minimized. 


Number of Stages 


These advantages can be enhanced 
by the addition of suitable decoupling 
filters in the plate supply of each stage 
of a multi-stage amplifier. With proper 
filters, three or more amplifier stages 
can be operated from a single power- 
supplv unit of conventional design with- 


Type 


3AU6 
3AV6 
3BCS5/ 
3CE5 
3CB6 


6AU6A 
6AV6 
6BCS5 
6BK7B 
6BQ7A 


6BZ7 
6C4 
6CB6 
6CB6A 
6CN7 


T = Triode Unit or Triode Connection 


Chart No. 


Type 


6EU7 
6FQ7/ 
6CG7 
6SL7GT 
6SN7GTB 


12AX7A 
12AY7 
12SL7GT 
12SN7GTA 
19T8 


20EZ7 
5879P 
5879T 
7025 

1499P 
7199T 
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Chart No. 


9 


8 
> 
8 


P — Pentode Unit or Pentode Connection 


KEY TO CHARTS 
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out encountering any difficulties due to 
coupling through the power unit. When 
decoupling filters are not used, not 
more than two stages should be op- 
erated from a single power-supply unit. 


Symbols Used in Resistance- 
Coupled Amplifier Charts 


C = Blocking Capacitor (uf). 

Cx = Cathode Bypass Capacitor (uf). 

Cg = Screen-Grid Bypass Capacitor 
(uf). 

Ey» = Plate-Supply Voltage (volts). 
Voltage at plate equals plate- 
supply voltage minus drop in R, 
and Rx. 


Rx = Cathode Resistor (ohms). 

Rge = Screen-Grid Resistor 
(megohms). 

R, =Grid Resistor (megohms) for 
following stage. 

R, = Plate Resistor (megohms). 


V.G.= Voltage Gain. 

E, = Output Voltage (peak volts). 
This voltage is obtained across 
R, (for following stage) at any 
frequency within the flat region 
of the output vs. frequency 
curve, and is for the condition 
where the signal level is ade- 
quate to swing the grid of 
the resistance-coupled amplifier 
tube to the point where its grid 
starts to draw current. 


Note: The listed values for Eo are the peak 
output voltages available when the grid is 
driven from a low-impedance source. The 
listed values for the cathode resistors are op- 
timum for any signal source. With a high- 
impedance source, protection against severe 
distortion and loss of gain due to input load- 
ing may be obtained by the use of a coupling 
capacitor connected directly to the input grid 
and a high-value resistor connected between 
the grid and ground. 


General Circuit Considerations 


In the discussions which follow, 
the frequency (fe) is that value at which 
the high-frequency response begins to 
fall off. The frequency (f:) is that value 
at which the low-frequency response 
drops below a satisfactory value, as 
discussed below. A variation of 10 per 
cent in values of resistors and capaci- 
tors has only slight effect on perform- 


RCA RECEIVING TUBE MANUAL 


ance. One-half-watt resistors are usually 
suitable for Rg, Rg, Rp, and Rx resistors. 
Capacitors C and Cg should have a 
working voltage equal to or greater 
than E,,. Capacitor Cx may have a low 
working voltage in the order of 10 to 
25 volts. 


7) 
Ni 
re) 
> 
i 
= 
a 
5 Eo 
re) 
x 
< 
u 
a 
¥; 420~ f2 
FREQUENCY ——© 


Triode Amplifier 
Heater-Cathode Type 


Capacitors C and Cx have been 
chosen to give an output voltage equal 
to 0.8 E. for a frequency (f:) of 100 
Hz. For any other value of f:, multi- 
ply values of C and Cy by 100/f,. In 


Diagram No. 1 


the case of capacitor Cx, the values 
shown in the charts are for an amplifier 
with dc heater excitation; when ac is 
used, depending on the character of the 
associated circuit, the gain, and the 
value of f,, it may be necessary to in- 
crease the value of Cx, to minimize 
hum disturbances. It may be desirable 
to operate the heater at a positive volt- 
age of from 15 to 40 volts with respect 
to the cathode. The voltage output at 
f, of “n” like stages equals (0.8)" * Eb, 
where E, is the peak output voltage of 
final stage. For an amplifier of typical 
construction, the value of fs is well 
above the audio-frequency range for any 
value of Rp. if 
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Pentode Amplifier 

Heater-Cathode Type 
Capacitors C, Cx, and Cg have 
been chosen to give an output voltage 
equal to 0.7 x E. for a frequency (f:) 
of 100 cycles. For any other value of 
f,, multiply values of C, Cx, and Cge 
by 100/f,. In the case of capacitor Cx, 
the values shown in the charts are for 


= = Ebb = 
Diagram No. 2 


whom 
— > 
—— 
Oho 
— = 


— = 


0.1 
0.24 
0.51 


Sinko 


| See Circuit 
Diagram 1 
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— => 

@S ono 
— > 


| © One triode unit. * Peak volts. 


should be adequately bypassed. 
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an amplifier with dc heater excitation; 
when ac is used, depending on the 
character of the associated circuits, the 
voltage gain, and the value of fi, it 
may be necessary to increase the value 
of Cx to minimize hum disturbances. 
It may be desirable to operate the 
heater at a positive voltage of from 
15 to 40 volts with respect to the 
cathode. The voltage output at f, for 
“n” like stages equals (0.7)" * E. where 
E, is peak output voltage of final stage. 
For an amplifier of typical construc- 
tion, and for R, values of 0.1, 0.25, 
and 0.5 megohm, approximate values 
of f. are 20000, 10000, and 5000 Hz, 
respectively. 


4 Coupling capacitors should be select2d to give desired frequency response. Cathode resistors 
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Outlines 


METAL TYPES 


CERAMIC 
TWELVAR ‘ 
BASE 


3 
34 
MAX. 
5 
416 
MAX. 
3 
ia 
+35 
SMALL=- 
WAFER 
OCTAL 


All measurements in inches. 


2B 3-1/4 2-11/16 


5 
lig MAX: 


—2— 


Y X 
2A 2-5/8 2-1/16 


GLASS TYPES 


X 
MAX. 


ny 


on 


rt 


w 
ies 


ee 
“~n. 
hon cor 


7 SMALL-BUTTON 
MINIATURE 7-PIN 


tltiti+it™ 
LLLLS 


WW WW 


POMP PN 


/Z SMALL-BUTTON 
MINIATURE 9-PIN 


X Y 
1-3/4 1-1/2 
2-3/16 1-15/16 
2-13/32 2-5/32 
27/16. 2-13/16 
2-5/8 2-3/8 
2.3/4 2-1/ 
3-1/16 2-13/16 
3-1/8 2-7/8 
2 = «1-3/4 
2-7/16 2-3/16 
2-7/8 2-5/8 
1-1/8 + 3/32 
1-9/16 + 3/32 
1-25/32 + 3/32 
1-13/16 + 3/32 
2 3/32 
2-1/8 + 3/32 
2-7/16 = 3/32. 
2-1/2 + 3/32 


1-29/32 


OUTLINES 


SKIRTED 
MINIATURE — 
CAP 


SMALL- BUT TON 
MINIATURE 9-PIN 


-7T—- 


2-5/8 MAX. 


9-23) 32+ 2-1/8 =-1/8 


1.188 MAX. 


> 


Zz 


i 


Y 
MAX. 


MA 


| 


LARGE-BUTTON 
NEONOVAL 9-PIN 


—|O— 


x 


Z 
1.770-2.010 
2.070-2.310 
2.070-2.310 
2.370-2.610 


| 


: 
xX t 
MAX. 
SMALL-BUT TON Hy yA 
DUODECAR 12-PIN Dv. 
a= SMALL-BUTTON 
DUODECAR |2-PIN 
-9— 
3 50-1500 X Y 
Bh 2373 1790-2000 9A 3.375 2.750-3.000 
BC 2.625 2.000-2.250 9B 3.625 3.000-3.250 
BD 2.875 2.250-2.500 SC 4.110 3.766 MAX. 
BE 3.050 2.770 MAX. 
BF 3.125 2.500-2.750 
8G 3.375 2.750-3.000 
111868 MAX, 
3 
lig MAX 


1188 MAX. 
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1188 MAX. SMALL 
a CAP 


7 


an i 


Y 
MAX. 
x 
MAX, a MAX. 
. | \vock-In 
mn 3 max, [O98 
\SMALL-BUTTON 
NCVAR 9-PIN 
—\|I- aia 
so 0 §20 2 iow 2.280 X Y 
3080 2.700 2.050-2.230 12A 2-9/32 1-3/4 
3.110 2.730 2.210-2.390 12B 2-25/32 2-1/4 
3.410 3.010 2.510-2.690 12C 3-5/32 2-5/8 
2.960 2.580 2.060-2.240 


All measurements in inches. 


4-3/16 


LARCE-BUTTON 
DUODECAR I2-PIN 


He— 


X 
3.625 
4.125 
4.875 
4.375 
4.375 


3 


Y 


-000-3.250 


'750-4.000 


RCA RECEIVING TUBE MANUAL 


1.563 MAX. E: 


LARGE-BUTTON 
DUODECAR |!2-PiN 


—|5— 


X Y 
15A 2.875 2.250-2.500 
15B 3.375 3.000 MAX. 
15C 3.625 3.000-3.250 
15D 3.125 2.750 
15E 3.875 3.250-3.500 


1.562 MAX. 


’ z 4 SMALL a 1.562 MAX. SMINIATURE 
MAX. | ‘* 
MAX. 


LARGE-BUT TON -| 
pe Na SPIN LNOVAR &-PINS 
x Y z —I8- 
a um 38 220788 mae 
f : 60-3. 18A 3.55 3.04+0.13 
170 4.160 3.780 3.260-3.440 188 2460 4.09 0:13 


3.170 
17E 3.710 3.330 2.810-2.900 


All measurements in inches. 
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SKIRTED 
1 MAX. MINIATURE 12 MAX. SMALL 
16 ior CAP 7 CAP 
Pe 
| 
Y 
MAX. . 3h 
3 
MAX. eo 
4a— 
4 
MAX. : 
x 
MAX. 
N 
; OCTAL aN 
i MAX» OCTAL 
19 3-9/16 3 1-9/32 eer Seva roe 
‘19B 3-7/8 3.5/16 1-13/32 32 
19C 4 3-7/16 1-13/32 4 
19D 4-1/4 3-11/16 1-3/8 
19E 4-5/8 4-1/16 1-3/8 
19F 4-5/8 4-1/16  1-5/ 21A 4-3/4 4+ 3/16 
19G 4-3/4 4-3/16 1-11/16 21B 4-7/16 
19H 5-3/16 45/8 1-3, 216 5-7/32 4-1/4 
19) 4-1/2 37/8 a 210 5 4-1/4 
ig MAX: SKIRTEO 
TT 1% MAX. jae 
‘ 
le 
4 3 
34 
| 5 
*32 Os 
433 
MAX. 
NOCTAL 
OCTAL OR SMALL-SHELL -23- SMALL-SHELL 
SMALL 4-, 5-, 6-, OR 7 SMALL 4-, 5-, 6-, OR 7-PIN 
PIN 
-22- ~es- 


Y 
6 


X 
24A 4-15/16 4-3/16 + 
24B 4-17/32 3.25/32 + 


1/8 
1/8 


All measurements in inches. 
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a 
IN 


+ 
la alos 


ro) 


MEDIUM-SHELL 
SMALL 4-, 5-, OR 6- PIN; 
MEDIUM 7-PIN 


OCTAL 


OCTAL OR SMALL-SHELL 
-—25- —26— SMALL 4-, 5-, 6-, OR 7- 
PIN 
4 Y 

27A 5-1/8 4-3/8 3/16 

27B 5-3/8 4-9/16 + 3/16 
27k MAX 

9 


1.188 MAX. 
MAX. MAX. 
LENGTH rie hay, 


29A 1-3/4 
29B 1-3/4 1-5/16 
29C 2-5/16 1-5/16 7 
29D 2-5/8 1-1/16 MAX 
29E 2-7/8 1-5/16 
29F 3 1-5/16 x 
29G 3-7/16 1-15/16 MAX. 
29H 4 1-3/16 
29) 4-7/8 1-9/16 
29K 5-1/32 1-13/16 
Bi oe TS 
29M / / SMALL-BUT TON 
NOVAR 9-PIN 
29 -30- 
OCTAL OR SMALL-SHELL 30A aa ni is 
es oe lath 30B 3.005 2.625 
30C 3.080 2.700 
-28- 30D 3.110 2.730 
30E 2.125 1.750 
Y 30F 3.380 3.000 


X 
28A = 5-1/8 + 4-7/16 


= 5/32 
28B 5-11/16 4-31/32 + 5/32 


Ali measurements in inches. 
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1.562 MAX. 


vi 
MAX. 


x 
MAX. 


LARGE-BUT TON 
NOVAR 9-PIN 


Y 
2.500 
2.750 
3.500 
3.000 


X 
31A 2.880 
31B 3.130 
31€ 3.880 
31D 3.380 


2 EEO Te 


SKIRTED 
1.562 MAX. MINIATURE 
CAP 


¥ 
x 
MAX. 


ea 


LARGE-BUTTON 
NOVAR 9-PIN 
i30— 
X Y 


32A 3.505 2.875-3.125 
32B 4.130 3.500-3.750 
32 4.380 3.750-4.000 


1.166 MAX 


K 
MAX. 


LARGE BUTTON 
2-PIN 


-33- 


X Y 
33A 3.06 Max 2.52-2.68 
All measurements in inches. 
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Circuits 


HE circuits included in this Man- 

ual illustrate some of the more 
important applications of RCA re- 
ceiving tubes; they are not nec- 
essarily examples of commercial 
practice. These circuits have been 
conservatively designed and are ca- 
pable of excellent performance. The 
brief description provided with each 
circuit explains the functional rela- 
tionships of the various stages and 
points out intended applications, ma- 
jor performance characteristics, and 
significant design features of the 
over-all circuit. Detailed descriptive 
information on individual circuit 
stages (for example, amplifiers, de- 
tectors, or oscillators) is given in the 
-gection on Electron-Tube Applica- 
tions earlier in this Manual, as well 
as in many textbooks on electron- 
tube circuits. 

Electrical specifications are given 
for circuit components to assist those 
interested in home construction. Lay- 
outs and mechanical details are omit- 
ed because they vary widely with the 
requirements of individual set build- 
ers and with the sizes and shapes of 
the components employed. 

Circuits designed for operation 
from both ac and dc voltage sup- 
plies should be installed in non-me- 
tallic cabinets or properly insulated 
from metallic cabinets. Potentiome- 
ter shafts and switches should make 
use of insulated (plastic) knobs. In 
practical use, no metallic part of an 
‘“‘ac/dce” chassis should be exposed to 
touch, accidental or otherwise. When 
such circuits are tested outside of 
their cabinets, a line isolation trans- 
former such as the RCA WP-25A 
Isotap should be used. 


Performance of these circuits de- 
pends as much on the quality of the 
components selected and the care em- 
ployed in layout and construction as 
on the circuits themselves. Good 
signal reproduction from receivers 
and amplifiers requires the use of 
good-quality speakers, transformers, 
chokes, and input sources (micro- 
phones, phonograph pickups, etc.). 

Coils for the receiver circuits 
may be purchased at local parts deal- 
ers by specifying the characteristics 
required: for rf coils, the circuit po- 
sition (antenna or interstage), tun- 
ing range desired, and tuning ca- 
pacitances employed; for if coils or 
transformers, the intermediate fre- 
quency, circuit position (1st if, 2nd 
if, etc.), and, in some cases, the 
associated tube types; for oscillator 
coils, the receiver tuning range, the 
intermediate frequency, the type of 
converter tube, and the type of wind- 
ing used (tapped or transformer- 
coupled). 

The voltage ratings specified for 
capacitors are the minimum dc work- 
ing voltages required. Paper, mica, 
or ceramic capacitors having higher 
voltage ratings than those specified 
may be used except insofar as the 
physical sizes of such capacitors may 
affect equipment layout. However, if 
electrolytic capacitors having sub- 
stantially higher voltage ratings than 
those specified are used, they may not 
“form” completely at the operating 
voltage, with the result that the ef- 
fective capacitances of such units may 
be below their rated value. The watt- 
age ratings specified for resistors as- 
sume methods of construction that 
provide adequate ventilation; com- 
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pact installations having poor venti- 
lation may require resistors of higher 
wattage ratings. 


Circuits which work at very high 
frequencies or which are required 
to handle very wide bandwidths de- 
mand more than ordinary skill and 
experience in construction. Place- 
ment of component parts is quite 
critical and may require considerable 
experimentation. All rf leads to com- 
ponents including bypass capacitors 
must be kept short and must be prop- 
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erly dressed to minimize undesirable 
coupling and capacitance effects. Cor- 
rect circuit alignment and oscillator 
tracking may require the use of a 
eathode-ray oscilloscope, a high-im- 
pedance vacuum-tube voltmeter, and 
a signal generator capable of sup- 
plying a properly modulated signal 
at the appropriate frequencies. Un- 
less the builder has had considerable 
experience with broad-band, high- 
frequency circuits, he should not 
undertake the construction of such 
circuits. 
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AC/DC SUPERHETERODYNE RADIO RECEIVER 


PENTAGRID ‘DIODE DETECTOR, AVC, POWER 

CONVERTER IF AMPLIFIER AUDIO AMPLIFIER AMPLIFIER 

TYPE 12BE6_ 2s TYPE I2BA6,_'3__ TYPE I2AV6 TYPE 50C5 
a 


CHASSIS 


Parts List 


Ci, Cs=Ganged tuning ca- 
pacitors ; C1, 10-365 pF, 
Cs, 7-115 pF 

C2=Trimmer capacitor, 4-30 


pF 
C3s=0.05 uF, paper, 50 V 
C4a=0.1 uF, paper, 400 V 
Ce= Trimmer capacitor, 
2-17 pF 
C7=56 pF, ceramic 
Cs=30 uF, electrolytic, 
150 V 
Co, C1o=150 pF, ceramic 
Cu, C1s=—0.02 uF, paper, 
400 V 
Ci2=—0.002 uF, paper, 400 V 
Cis= 330 pF, mica 


PANEL LAMP 
qj 
@ 
TYPE TYPE TYPE 
12BE6 


Ss 
cd 


12BA6 50C5 


Cis=0.05 wF, paper, 400 V 
Cis=50 uF, electrolytic, 

150 V 
Ih= Panel lamp, No. 40 or 47 
L=Loop antenna or ferrite- 

rod antenna, 540-1600 kHz 

(with specified values of 

capacitance for Ci and C2) 
Ri=0.22 megohm, 0.5 watt 
Re=33000 ohms, 0.5 watt 
R3s=100 ohms, 0.5 watt 
Ri=3.3 megohms, 0.5 watt 
Rs=47000 ohms, 0.5 watt 
Re= Volume control, potenti- 

ometer, 0.5 megohm 
R7i=4.7 megohms, 0.5 watt 
Rs, Re=0.47 megohm, 

0.5 watt 


RECTIFIER 
TYPE 35W4 


2° 
ZI\ 


Rio—150 ohms, 0.5 watt 

Rii=1200 ohms, 1 watt 

S1= On-off switch ; single- 
pole, single-throw 

SPi= Speaker 

Ti= Oscillator coil for use 
with 7-115 pF tuning ca- 
pacitor and 455-kHz inter- 
mediate-frequency trans- 
former 

Te, T3—Intermediate-fre- 
quency transformers, 455 
kHz (permeability-tuned 
type may be used) 

Ts—= Output transformer for 
matching impedance of 
voice coil to 2500-ohm 
load 


Note: The following tube types are recommended for a 100-mA-heater tube complement: 


18FX6A converter, 18FW6A if amplifier, 


power amplifier, and 36AM83B rectifier. 


Circuit Description 


18FY6A detector and audio amplifier, 


34GD5A 


This basic five-tube superhetero- 
dyne radio receiver operates directly 
from an ac power line or a de supply 
of 117 volts. AC power inputs are con- 
verted to de power by the 35W4 half- 
wave rectifier circuit. The receiver 
uses a series heater arrangement. 
With ON-OFF switch S: closed, the 
heater string is connected directly 
across the 117-volt input terminals. 
A 6.3-volt panel lamp I: connected be- 
tween heater pins 3 and 6 of the 35W4 


rectifier tube lights to indicate that 
power is applied to the receiver. 

A ferrite-rod or loop antenna L 
and tuning capacitor C; select ampli- 
tude-modulated rf signals from the 
desired broadcast-band (550 to 1600 
kHz) radio station and couple these 
signals to grid No. 3 (pin 7) of the 
12BE6 pentagrid converter. A local- 
oscillator signal, developed by the 
resonant circuit formed by oscillator 
coil T, and variable capacitors Cs and 
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26-1 
Circuit Description (Cont'd) 


Co, is also applied to the 12BE6 pen- 
tagrid converter, at grid No. 1 (pin 
1). The modulated-rf and local-oscil- 
lator signals are mixed across the 
nonlinear impedance of the converter 
tube to produce the 455-kHz inter- 
mediate frequency used in the re- 
ceiver. The antenna and oscillator 
tuning capacitors Ci and C; are me- 
chanically ganged so that the an- 
tenna and oscillator resonant circuits 
can be adjusted together to maintain 
the 455-kHz difference frequency for 
any dial setting in the broadcast-fre- 
quency band. Trimmer capacitors C. 
and C. are adjusted to assure that 
the desired tracking relationship is 
maintained across the band. Positive 
feedback to sustain oscillations is in- 
ductively coupled by T; from the cath- 
ode of the 12BE6 converter to the 
local-oscillator resonant circuit. 

A single if stage, which uses 
a high-transconductance 12BA6 re- 
mote-cutoff pentode, provides the re- 
quired amplification of the interme- 
diate-frequency signals. This stage 
is made selective at 455 kHz by the 
double-tuned input and output trans- 
formers T: and T;. Audio-signal com- 
ponents are extracted from the if 


26-2 
Circuit Description 


This AM/FM radio receiver op- 
erates directly from either an ac 
power line or a de supply of 117 volts. 
AC power inputs are converted to de 
power by a 1N8756 silicon-rectifier 
half-wave power supply. The receiver 
uses a series heater string, which is 
connected across the 117-volt input 
when ON-OFF switch Ss and inter- 
lock Se are closed. The interlock as- 
sures that power is automatically dis- 
connected when the receiver is re- 
moved from the chassis. 

AM or FM operation of the re- 
ceiver is selected by means of switch 
S:. For AM operation (S: set to AM 
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AC/DC SUPERHETERODYNE RADIO RECEIVER (Cont'd) 


signal by the second-detector circuit, 
which consists of the pin 6 diode 
section in the 12AV6 tube and asso- 
ciated components. (The pin 5 diode 
section of the 12AV6 is not used and 
is shorted to the tube cathode, pin 
2.) The audio output from the de- 
tector is developed across the VOL. 
CONT. potentiometer Rs, which pro- 
vides manual adjustment of the out- 
put sound level of the receiver. The 
detector also develops a negative de 
voltage proportional to the rf input 
across a 150-picofarad capacitor Cs 
for automatic volume control in the 
receiver. This ave voltage is used as 
bias for the converter and if amplifier 
and automatically controls the gain 
of these stages. 

The audio-signal voltage at the 
wiper arm of the VOL. CONT. poten- 
tiometer is amplified by the triode 
(audio-voltage-amplifier) section of 
the 12AV6 and is then used to drive 
the 50C5 audio output stage. The out- 
put stage develops the audio power 
required to produce an audible out- 
put from the speaker. Audio output 
transformer T; matches the 2500-ohm 
plate-load impedance of the 50C5 to 
the speaker voice coil. 


AM/FM SUPERHETERODYNE RADIO RECEIVER 


position), amplitude - modulated rf 
signals in the AM broadcast band 
(550 to 1600 kHz) from the desired 
radio broadcast station are selected 
by antenna Le and tuning capacitor 
C.. These signals are amplified and 
converted to the 455-kHz AM inter- 
mediate frequency by the 12BE6 pen- 
tagrid converter. Tuning capacitors 
Ces and Cz; are mechanically ganged 
so that the antenna and local-oscil- 
lator sections of the converter can be 
tuned simultaneously to maintain the 
455-kHz difference frequency for any 
station setting. Trimmer adjustments 
are provided by variable capacitors 
Cos and Cos. 
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26-2 AM/FM SUPERHETERODYNE 
RADIO RECEIVER (Cont'd) 
eee BP ANE oF CON 
eis 
re 5‘ IN3I82 
ANTENNA, ~ 
(A) 
bs, AM jn sia rao 
ANT. & TYPE (B) 
Le 
C) 
(0) 


TYPE IN3756 


CHASSIS. —-RI3 


Parts List 


Ci= Part of PC1 

C2= Part of PC2 

Cs, Cux—Ganged tuning ca- 
pacitors ; tune Li and T2 to 
88-108 MHz 


Ca, Ciz= Trimmer capacitors, C7=36 pF, ceramic, 500 V 
1-7 pF Cs, Cis 6.8 pF, ceramic, 
Cs, Cie, Cis—1000 pF, feed- 500 V 
through, 500 V Co=11 pF, ceramic, 500 V 


Ce—0.1 uF, ceramic, 500 V Cio—68 pF, ceramic, 500 V 
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26-2 AM/FM SUPERHETERODYNE 
RADIO RECEIVER (Cont'd) 
1ST. IF AMP. 2.ND. FM IF AMP/LIM, AM DET. RATIO DET. 
TYPE TYPE V2 TYPE 


14GT8 


1 Sic 


1ST. AUDIO AMP. AUDIO OUTPUT 
1/2 TYPE TYPE 
‘14GT8 50C5 


a 9 C50 
eS 
25 
| 
Tg 
R SPEAKER 
er SIE ~ VOICE 
COIL. 
(D) 
Cas R35 R36 
Cc 
i 49 a 


+ 
Parts List (Cont’d) p 
Cu=21 pF, ceramic, 500 V Cis, Co=2 pF, feedthrough, Co2—IF transformer tuning 
C1s= 500 pF, feedthrough, 500 V capacitor ; value, with cable 
500 V Cai, Cas, Csa—= 2000 pF, capacitance, tunes Ts to 


anne LF, ceramic disc, feedthrough, 500 V 10.7 MHz 
500 
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Parts List (Cont’d) 
C23— 4700 pF, ceramic, 
500 V 


C2—0.15 uF, paper, 200 V 

Cos, Coz— Ganged tuning ca- 
pacitors ; tune T. to 
540-1650 kHz 

Cos, Cos—Trimmer capaci- 
tors, 12 pF 

C29, Cas, Cas, Caz 0.01 uF, 
ceramic, 500 V 

Cso— Part of Ts 

Cai, Cao—1000 pF, ceramic, 
500 V 

Cse= Part of Ts 

Ca—0.1 uF, ceramic, 500 V 

Cs7=0.047 uF, paper, 400 V 

Cse= 80 uF, electrolytic, 


150 
Co, Ca2o—=2700 pF, ceramic, 
500 V 


Cai, Cas—100 pF, ceramic, 
500 V, NPO 
Cas, Cas—330 pF, mica, 
500 V 
Cso—2 uF, electrolytic, 50 V 
Cas=0.01 uF, paper, 200 V 
Cso—= 5600 pF, ceramic, 500 V 


Coi=0.1 uF, paper, 200 V 


Cse= 0.022 uF, paper, 200 V 
Css= et LF, electrolytic, 


150 
La, Ls=1 wH, rf coil 


Le— Antenna, air-loop type 
with back cover 

PCi, PC2= Printed circuit ; 
includes 0.5 megohm, 
0.25-watt resister and 470- 
picofarad, 500-volt capa- 
citor ; RCA Stock No. 
104328 | 

Ri= Part of PC1 

Re= Part of PCe2 

Rs= 2200 ohms, 0.5 watt 

Ra=1200 ohms, 0.5 watt 

Rs, R2i=33000 ohms, 0.5 


watt 
Re, Ru= 22000 ohms, 0.5 
watt 
Rz, Res, Rai=0.47 megohm, 
0.5 watt 
Rs=3900 ohms, 0.5 watt 
Re, Ro2—47000 ohms, 0.5 
watt 
Rio= 220 ohms, 0.5 watt 
Riz, Riz=1 megohm, 0.5 watt 
Ris=0.22 megohm, 0.5 watt 
Ris=100 ohms, wire-wound, 
4 watts 
Ris, Reo—68 ohms, 0.5 watt 
Rie—4700 ohms, 0.5 watt 
Ris=—90.33 megohm, 0.5 watt 
Riso, Rea=1000 ohms, 0.5 watt 
Res, Res—6800 ohms, 0.5 watt 
Ree=220 ohms, 0.5 watt 
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Re7—3.3 megohms, 0.5 watt 

Re= Volume control, potenti- 
ometer, 1 megohm, part of 
assembly with Ss 

Rso=—4.7 megohms, 0.5 watt 

Rese=—150 ohms, 0.5 watt 

Rss—1500 ohms, 0.5 watt 

Rss= 820 ohms, 0.5 watt 

R3s5= 3900 ohms, 0.5 watt 

Rse= 560 ohms, 0.5 watt 

$i—AM-FM-AFC selector ; 
8-section slide switch 

S2= Interlock 

Ss=ON-OFF switch, part of 
assembly with Reo 

Ti1—FM antenna transformer 

Te=—FM oscillator trans- 
former 

Ts, Te=—FM if transformer, 
10.7 MHz 

T4—AM oscillator coil ; with 
specified values of tuning 
and trimmer capacitance, 
tunes to 540 to 1600 kHz 

Ts, T7—AM if transformer, 
455 kHz 

Ts=Ratio-detector trans- 
former, 10.7 MHz 

To—Audio output trans- 
former, matches imped- 
ance of speaker voice coil 
to 2500-ohm tube load 


Circuit Description (Cont'd) 


With switch S, in the FM or FM- 
AFC position, the FM tuner selects 
rf signals in the FM broadcast band 
(88 to 108 MHz) from the desired 
FM radio station, amplifies these sig- 
nals, and converts them to the 10.7- 
MHz FM intermediate frequency. The 
rf-amplifier and converter stages of 
the tuner each use one section of a 
12DT8 high-mu twin triode. Ganged 
tuning of the rf-amplifier and con- 
verter tuning capacitors, C; and Cu, 
assures that the converter local-oscil- 
lator frequency tracks the input tun- 
ing at 10.7 MHz above the center 
frequency of the FM channel selected. 
Trimmer adjustments are provided 
by variable capacitors C. and Cis. 

The 19HR6 if amplifier is used 
in both FM and AM modes of opera- 
tion. Depending upon the setting of 
selector switch S:, this stage ampli- 
fies the frequency-modulated 10.7- 
MHz intermediate-frequency output 
from the FM converter or the am- 
plitude-modulated 455-kHz interme- 
diate-frequency signal from the AM 


converter. Additional amplification of 
FM if signals is provided by the 
12AU6 pentode stage, which is used 
as a combination second FM if am- 
plifier and noise limiter. A portion of 
the 12AU6 stage is also used as a 
second detector circuit to extract the 
audio-signal components from the 
455-kHz AM if signals. For this de- 
modulation function, the cathode and 
control grid of the 12AU6 are used 
as the detector diode. The 10.7-MHz 
FM if signals are demodulated and 
amplitude distortion is removed by a 
ratio dector that uses the diode sec- 
tions of a 14GT8 twin diode—high- 
mu triode. Good selectivity in the if 
amplifier and detector at 10.7 MHz 
is provided by the double-tuned trans- 
formers T;, Tse, and Ts, and at 455 
kHz by the double-tuned transform- 
ers Ts and T:. 

Depending upon the mode of op- 
eration, a section of S, selects the 
audio output from the AM detector 
or from the FM ratio detector. The 
selected audio output is amplified by 
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Circuit Description (Cont’d) 


an audio voltage amplifier which 
uses the high-mu triode section of 
a 14GT8 and a 50C5 audio output 
stage. The output stage provides the 
power necessary to produce the re- 
quired speaker output. Transformer 
T, matches the 2500-ohm plate im- 
pedance of the 50C5 to the speaker 
voice coil. Manual adjustment of the 
receiver output is provided by the 
VOL. CONT. potentiometer Re in the 
control-grid circuit of the audio volt- 
age amplifier. 

A negative de voltage propor- 
tional to the input signal level is de- 
veloped across Ris and Cua during 


either AM or FM operation of the 
receiver. This voltage is applied as 
bias to the control grid (pin 1) of the 
19HR6 if amplifier and the signal grid 
(pin 7) of the 12BE6 AM converter to 
provide automatic gain control of the 
receiver in each mode of operation. 
With S: in the FM-AFC position, the 
1N3182 AFC diode rectifies the volt- 
age across the tertiary winding of the 
ratio-detector transformer Ts. The re- 
sultant frequency-sensitive voltage, 
applied to the plate resonant circuits 
of the FM rf-amplifier and converter 
stages, provides automatic frequency 
control in the FM tuner. 


Note: See general considerations for construction of high- 
frequency and broad-band circuits on page 561. 
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Circuit Description 


This three-stage FM tuner fea- 
tures a pair of 6CW4 nuvistor triodes 
operated in a low-noise, high-gain 
cascode rf-amplifier stage. The mixer 
and local-oscillator sections of the 
tuner use the pentode and triode sec- 
tions, respectively, of a 6KE8 triode- 
pentode. The de operating power for 
the tuner is obtained from a 180-volt, 
20-milliampere supply. Power for the 
tube heaters is obtained from a 6.3- 
volt, 660-milliampere ac source. 

The tuner uses a 300-ohm bal- 
anced antenna. Antenna transformer 
T, matches the 300-ohm antenna im- 
pedance to the input circuit of the 
cascode rf amplifier. Antenna tuning 
capacitor C, is adjusted to select the 
desired FM channel. The frequency- 
modulated rf signals are amplified by 
the cascode rf stage and coupled to 


FM TUNER” 


the control grid of the mixer stage. 
The local oscillator generates a sig- 
nal, at a frequency 10.7 MHz above 
the center frequency of the selected 
FM channel, which is also applied to 
the control grid of the mixer stage. 
The rf and local-oscillator signals are 
mixed to produce the desired 10.7- 
MHz FM intermediate frequency. 
Ganged tuning of the antenna, mixer, 
and local-oscillator tuning capacitors, 
C., Cis, and Cis, assures that the local- 
oscillator frequency tracks the input 
tuning at 10.7 MHz above the selected 
FM channel. Capacitors Ce, Cs, and 
Ci. are trimmer adjustments for the 
tuner. The double-tuned transformer 
Tz selects the 10.7-MHz FM if signals 
at the plate of the mixer stages and 
couples them to the if-amplifier/ 
limiter section of the FM receiver. 
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26-3 FM TUNER (Cont’d) 
Coz Te MIXER 
aa RF AMPLIFIER IF os 
20mAY Ri oy OUTPUT a 
O se a 


C3 L| 
O O YOO 
TO 300 OHM il by 
BALANCED 1 
Siac C9 
‘ I Led 
RANGE ptOCAL . 
SWITCH 7 DISTANT 6 
a Ss 
| Rs Cio 
TYPE TYPE 
6CW4 6CW4 


ef 


oh ‘Hie [ E L3 


3 
aah 


TYPE 
IN3I82 


38 
ai 739 


6.3 V 
660 mA 


* A metal shield should be provided between grid and plate terminals on the 6CW4 socket. 


Parts List 


Ci, Cs, C35, Csa= 0-01 uF, 
ceramic disc, 400 V 

Cz, Csi=2000 pF, feed- 
through, 400 V 

C3, C11, C21, Cas, Cae, Caz, 
Css=1000 pF feedthrough, 
400 V 

C4, Cis, Cis Ganged tuning 
capacitor ; 6.6-23 pF, 400 V; 
Milier No. 1461-BS or 
equiv. 

Cs, Co, Cos—1000 pF, 
ceramic, 400 V 

Ce, Cis, C1ox—= Trimmer ca- 
pacitors, 1-7.5 pF, 
ceramic, 400 V 

Cz, Cis, Cz3=10 pF, ceramic, 
400 V 


Cio— 2000 pF, ceramic disc, 
400 V 


Ci2, Cso— 2000 pF, ceramic, 
400 V 

Cis, Ca2=6.8 pF, ceramic, 
400 V 


Ciz7=0.22 uF, ceramic, 400 V 

Coo=18 pF, ceramic, 400 V 

Co2= Capacitor inserted in 
place of tuning capacitor 
in secondary winding of T2; 
value with cable capaci- 
tance tunes output circuit 
of tuner to 10.7 MHz 

Cos, Cos =2 pF feedthrough, 
400 V 

Co5=22 pF, ceramic, 400 V 

Cose= 2.2 pF, ceramic, 400 Vv 

C27=47 pF, ceramic, 400 V 

Coo= Part of Te 

Li=RF coil, 5 turns of No. 
22 enamel wire close- 


wound on 4-inch- diameter 
coil form 

Le2=RF coil, 12 turns of No. 
22 enamel wire close- 
wound on 14-inch-diameter 
slug-tuned coil form ; tun- 
ing slug = %-inch-long 
Moldite No. 5101 ferrite 
or equiv. 

L3s=RF choke, 4 wH, J. W. 
Miller No. 70F396A1 or 
equiv. 

La=RF coil, 3 turns of No. 
16 enamel wire wound 
double-spaced on 14-inch- 
diameter slug-tuned coil 
form ; tuning slug = %&- 
inch-long Moldite No. 
5101 ferrite or equiv. 

Ls=RF coil, 1-144 turns of 
No. 16 enamel wire close- 
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wound on 144-inch-diameter 
slug-tuned coil form: 
tuning slug—%-inch-long 
Moldite No. 5101 ferrite 
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FM TUNER (Cont'd) 


Bradley resistor or resistor 

of equivalent physical size 
Ri, R13=220 ohms, 0.5 watt 
Re—5 ohms, 0.5 watt 


T,— Antenna transformer ; 
primary : 2 turns of No. 32 
wire with type B nylon 
insulation, Alpha No. 1860 


or equiv. 

Le=RF choke, 2uH, Ohmite 
No. Z144 or equiv. 

L7=RF coil; 0.4 uH; 20 watt 
turns of No. 26 enamel 
wire close-wound on a 0.47 
megohm, 0.5-watt Allen- 
Bradley resistor or resistor 
of equivalent physical size 

Ls, Le=RF chokes ; 1hH ; 25 
turns of No. 24 enamel wire 
close-wound on a 0.47- 
megohm, 1-watt Allen- 


Rs, Re=—0.47 megohm, 0.5 
watt 
Ra, Re, Rs—47000 ohms, 0.5 


Rs=0.1 megohm, 0.5 watt 
R7z=3900 ohms, 0.5 watt 
Rio— 22000 ohms, 0.5 watt 
R1i1— 4700 ohms, 0.5 watt 
Riz—15000 ohms, 0.5 watt 
Si— AM/FM range switch ; 
open position is used for 
local stations, closed posi- 
tion for distant stations Ce2 


or equivalent, center- 
tapped ; secondary: 3 turns’ 
of No. 16 enamel wire ; 
wound double-spaced on 
%4-inch-long coil form ; tun- 
ing slug — %-inch-long 
Moldite No. 5101 ferrite 
or equiv. 

T2—FM if transformer, 10.7 
MHz; J. W. Miller 1451 or 


ary should be replaced by 


Note: See general considerations for construction of high-frequency and broadband circuits 


on page 561 
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THREE-STAGE IF AMPLIFIER/LIMITER 


AND DETECTOR 


For Monaural or Stereo Tuner 


Circuit Description 


This three-stage if amplifier/ 
limiter and detector circuit, when 
used with a front-end circuit such as 
that shown in circuit 25-3, makes pos- 
sible an over-all tuner gain of 35 dB. 
The over-all bandwidth of the if- 
amplifier stages, between the 6-dB- 
down points, is 300 kHz, and the peak 
separation of the detector is 440 kHz. 
The circuit provides a signal-to-noise 
ratio of 20 dB for an input of 2.8 
microvolts or 30 dB for an input of 
4.1 microvolts. The 6HR6 and 6HS6 
pentodes used in the if-amplifier 
stages have very high transconduct- 
ance and a grid-No.1-to-plate capaci- 
tance substantially less than 0.01 
picofarad and are, therefore, espe- 
cially suited for use in FM if ampli- 
fiers and television sound if ampli- 
fiers. These pentodes operate from a 
180-volt, 25-milliampere dc supply. 
Heater power for the pentodes and 
for the 6AL5 twin diode used in the 
ratio detector is obtained from a 6.3- 
volt ac source. 

The frequency-modulated, 10.7- 
MHz intermediate-frequency signal 
from the mixer stage in the FM tuner 
is applied to the control grid of the 
first if-amplifier stage. This signal is 
amplified by the three transformer- 


coupled amplifier stages and applied 
by transformer T; to the ratio de- 
tector. The doubled-tuned coupling 
transformers T:, T:, and Ts; provide the 
selectivity at 10.7 MHz and the band- 
pass characteristics required for op- 
timum transfer of the frequency- 
modulated signal. Circuit stability is 
improved by the use of unbypassed 
cathode resistors in each amplifier 
stage. The first two if stages are 
basically amplifiers, although they 
provide some saturation limiting of 
large-level signals. The 3300-ohm 
screen-grid dropping resistors (R. 
and R,) reduce the screen-grid volt- 
ages in these stages to obtain the 
desired limiting characteristics. The 
6HR6 pentode used in the first if am- 
plifier is a remote-cutoff tube and, if 
desired, this stage may be operated 
with age bias. The 6HS6 pentodes 
used in the second and third if stages 
are sharp-cutoff tubes. In addition, 
the screen-grid voltage divider net- 
work (R, and R;) for the third stage 
substantially reduces the screen-grid 
voltage so that the stage will provide 
both cutoff and saturation limiting of 
large-level signals. The limiting in the 
if stages helps remove any amplitude 
modulation from the frequency-mod- 


equiv. ; capacitor in second- - 
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FROM IF 
TRANSFORMER 
IN TUNER Spr, 


immer nye. wy PE 
6HR6 S6HS6 6HS6 


Parts List 


Ci, Ca= Part of Ti 

Ce, Ce= 2200 pF, ceramic 
disc, 400 V 

Cs=50 uF, electrolytic, 
450 V 

Cs, C7=Part of Tz 

Cs=47 pF, ceramic disc, 
400 V 

Co, Cis, Cis, C20, C2i—0.01 
uF, ceramic disc, 400 V 

Cio—1500 pF ceramic disc, 
400 V 

Cii= Part of Ts 


AFC 
VOLT AGE 


IF AMPLIFIER/LIMITERS 


RATIO 


6AL5 


Cie, Cis, Cis—=330 pF, 
ceramic disc, 400 V 

C1s=100 pF, ceramic disc, 
400 V 

Cis=2 uF, electrolytic, 
400 V 


C17=1000 pF, ceramic disc, 
400 V 

Ia, Le, Ls=1 wH 

Ri, Rs=68 ohms, 0.5 watt 

Re, R4, Ris=3300 ohms, 
0.5 watt 

Rs=0.1 megohm, 0.5 watt 


DETECTOR 


1/2 ‘TYPE 
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THREE-STAGE IF AMPLIFIER/LIMITER 
AND DETECTOR (Cont'd) 


TO MULTIPLEX 
DETECTOR 


a li 


Re, Rio—100 ohms, 0.5 watt 
Rz=15000 ohms, 0.5 watt 
Rs= 22000 ohms, 0.5 watt 
Ro= 2200 ohms, 3 watts 
Riu1=1200 ohms, 0.5 watt 
Riez= 390 ohms, 0.5 watt 
Riz, Ris—=6800 ohms, 
0.5 watt 
Ris= 68000 ohms, 0.5 watt 
Ti, T2—IF transformers, 
10.7 MHz 
Ts— Ratio-detector 
transformer, 10.7 MHz 


Note: Tube shields may be required if regeneration is encountered. See general considerations 
for construction of high-frequency and broad-band circuits on page 561. 
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THREE-STAGE IF AMPLIFIER/LIMITER 


AND DETECTOR (Cont'd) 


Circuit Description (Cont'd) 


ulated signals. 

The 6AL5 ratio-detector circuit 
provides additional noise limiting of 
the FM signal and demodulates this 
signal to recover the audio informa- 
tion. The detector circuit provides the 


26-5 
Circuit Description 


This FM stereo multiplex adapt- 
er demodulates composite multiplex 
signals from an FM tuner and sep- 
arates these signals into left- and 
right-channel inputs for stereo audio- 
output stages. The de operating pow- 
er for the 12AX7A and 6CL8A twin 
triodes used in the adapter circuit is 
obtained from a 180-volt, 15-milliam- 
pere supply. Power for the dual heat- 
ers of the 12AX7A and the single 
heater of the 6CL8A is obtained from 
a 6.3-volt source. 

The composite signal applied to 
the multiplex adapter from the ratio 
detector (or discriminator) in an FM 
receiver includes a 19-kHz pilot-fre- 
quency (multiplex-reference) compo- 
nent and sum (L + R) and differ- 
ence (L — R) components of left- and 
right-channel audio signals. The L + 
R signal is the demodulated in-phase 
combination of the left- and right- 
channel audio information used to 
modulate the main carrier frequency 
of the receiver. The L — R signal is 
the out-of-phase combination of the 
left- and right-channel information 
and is used to amplitude-modulate a 
38-kHz subcarrier. This subcarrier is 
suppressed in the FM tuner so that 
only the L — R sideband components 
of the amplitude-modulated signal 
remain. 

The composite input signal is am- 
plified by the 12AX7A triode section 
in the input stage of the adapter. The 
high input impedance of this stage 
prevents excessive loading of the 
ratio detector. The 67-kHz trap (I: 
and C.) in the cathode circuit of this 


input to the audio amplifiers of a 
monaural receiver or to the multiplex 
detector in a stereo system. The RC 
network (Ri and Ci) in the monaural 
output lead provides the desired de- 
emphasis of high audio frequencies. 


FM STEREO MULTIPLEX ADAPTER 


stage eliminates any SCA (storecast 
allocation) signal components that 
may be included in the composite sig- 
nal. The composite signal is coupled 
from the plate of the input stage to 
the control grid of the 6CL8A triode 
section used in a signal-separation 
driver. This stage operates as a cath- 
ode follower for the L + R audio 
components and the L — R subcar- 
rier sideband components. The L + 
R audio components are developed 
across the MATRIX BALANCE 
ADJ. potentiometer Ris and coupled 
from the wiper arm of this potenti- 
ometer to the output resistor matrix 
network Ri» through Re A 3300- 
picofarad capacitor Cis in the cou- 
pling circuit filters out any 19-kHz 
pilot-frequency components or 38- 
kHz subcarrier sideband components 
that may be developed across potenti- 
ometer Ris. The L — R sideband com- 
ponents are coupled from the cathode 
of the signal-separation driver to the 
center tap of the secondary winding 
of the transformer T: in the peak de- 
tector. The 38-kHz band-pass coil Le 
and the 67-kHz series-resonant trap 
C, and Ls assure maximum signal 
transfer of the L — R sideband com- 
ponents with minimum interference 
from storecast signals. 

The 19-kHz double-tuned trans- 
former T; in the plate circuit of the 
signal-separation driver presents a 
highly selective load to the 19-kHz 
pilot-frequency component included 
in the composite multiplex signal and 
couples this 19-kHz component to the 
pilot-frequency doubler. The doubler 
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26-5 FM STEREO MULTIPLEX ADAPTER (Cont'd) 
COMPENSATING SIGNAL-SEPARATION 
AMPLIFIER DRIVER 
tas one 
180 V 
5 mA 
O) 
R| C4 PILOT 
FREQUENCY 
DOUBLER 
i] a ui CR} 
3 CR2 
he TYPE Rg 
367 
= ke c2 IN295 
R2 
C3 be 
R4 
te 
SHAPING PHASE 
AMPLIFIER SPLITTER 
1/2 TYPE 1/2 TYPE 
6CL8A IZAX7A 
R23 
Ci3 
PEAK RIS 
DETECTOR Si geipheette 
2 T2__ crs RI4 6 F-OoutPut 
[ R 
Me | att r its 20 =Cis 
Pa 
3) cio LL CR4 RIS ° + 
ci4 LEFT 
TYPE Lo 
IN295 CIs : Cag OUTPUT 
Ril ey | Rie i; ae 
= Ri6 
Ci6 
RIO Ri3 


39-kHz 67-kHz = 


IX 
BANDPASS. TRAP BAL ONCE i Ris 
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26-5 FM STEREO MULTIPLEX ADAPTER (Cont'd) 

Parts List 

Ci, Cir, C12, Cis, C14, C17, RCA stock No. 111047 Rii=4700 ohms, 0.5 watt 
C2o=—0.01 uF, ceramic, or equiv. Rie=1.2 megohms, 0.5 watt 
500 V Le=RF coil, 38-kHz band- Ris=0.15 megohm, 0.5 watt 

Cz, Co—2200 pF, film, pass, RCA stock No. Ris, Riz, Rez= 22000 ohms, 
500 V, N150 111048 or equiv. 0.5 watt 

Cs, Cis, Cio=270 pF, ceramic, Ri=330 ohms, 1 watt Ris= Potentiometer, balance 
500 V, N750 Re=0.56 megohm, 0.5 watt adjustment, 10000 ohms, 

C4=0.047 uF, paper, 200 V Rs=1500 ohms, 0.5 watt RCA stock No. 111044 


Cs=40 uF, electrolytic, 450 V 

Ce=0.22 uF, paper, 400 V 

Cz, oe ae pF, film, 500 V, 
N15 


Cio 1000 pF, film, 500 V, 
N150 


Cis=470 pF, ceramic, 500 V 
Li, L3=RF coil, 67-kHz trap, 0.5 watt 


Rs, pare 
0.5 w 


Note: 
on page 561. 


Circuit Description (Cont'd) 


circuit, which consists of two 1N295 
diodes (CR, and CR.) in a full-wave 
rectifier configuration, doubles the 
pilot frequency to regenerate the 38- 
kHz subcarrier required for demodu- 
lation of the L — R sideband com- 
ponents. 

The 38-kHz output of the doubler 
is amplified by the 6CL8A triode sec- 
tion used in the shaping amplifier 
and reshaped to a sine wave by the 
tuned primary of the peak detector 
transformer T.. In the secondary of 
T:, the 38-kHz subcarrier is recom- 
bined with the L — R sideband com- 
ponents from the cathode of the sig- 
nal-separation driver. This combined 
signal is then demodulated by the 
1N295 detector diodes CR; and CR, 
to obtain the L — R audio signal. 

The L — R audio signal is applied 
to the control grid of the 6CL8A sec- 
tion used in a phase-splitter circuit. 
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R4=15000 ohms, 0.5 watt 
Rs=68000 ohms, 0.5 watt 
Re=3.9 megohms, 0.5 watt 
Rz=1 megohm, 0.5 watt ‘be 
ee ohms, 


Ro, Ris, is 47000 ohms, 


or equiv. 
Rio, Reo, Ra, Ree—0.1 
megohm, 0.5 watt 
=—19-kHz transformer, 
RCA stock No. 111045 
or equiv. 
Te—38-kHz transformer, 
RCA stock No. 111046 
or equiv. 


See general considerations for construction of high-frequency and broadband circuits 


The cathode and plate outputs of the 
phase splitter are equal in amplitude 
and opposite in phase so that one out- 
put represents an L — R signal and 
the other output represents a — L 
+ R signal. These signals are applied 
to the output-resistor matrix network 
where they are added to the L + R 
audio signal from the cathode circuit 
of the signal-separation driver. In 
the summation of the L + R and L 
— R audio signal, the R components 
are canceled, and the resultant ob- 
tained is the left-channel audio out- 
put. The summation of the L + R and 
— L+ R signals results in cancella- 
tion of the L components so that only 
the right-channel audio output is ob- 
tained. These outputs are then ap- 
plied to the stereo receiver left- and 
right-channel audio-output stages, 
respectively. 


PREAMPLIFIER FOR AMATEUR RECEIVER 


For 15-, 10-, and 6-Meter (21-, 30-, and 50-MHz) 
Amateur Bands and 27- MHz Citizens Band 


Circuit Description 


In this preamplifier, two 6CW4 
high-mu nuvistor triodes are used in 
a high-gain, low-noise cascode rf- 
amplifier stage that adds 25 to 35 dB 
of gain ahead of a receiver operated 
on the 6-, 10-, or 15-meter amateur 
band or on the 27-MHz citizens band. 
This added gain, together with the 


low noise figure (approximately 5 
dB) of the preamplifier, substantially 
increases both the sensitivity and the 
signal-to-noise ratio of the receiver. 
The preamplifier operates from a dc 
plate supply of 150 volts at 5 milli- 
amperes. The tube heaters require an 
ac power input of 6.3 volts at 0.26 
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OUTPUT 
INPUT 
Cu 
>|] G +100 TO 
aE I5OV 
©) 
6.3V 
S) 
i ALIGNMENT DATA 
Operating Frequency Tune T, to: Tune T, to: 
21 MHz 21.25 MHz 21.22 MHz 
27 MHz 30 MHz 27 MHz 
30 MHz 32 MHz 29.5 MHz 
50 MHz 51 MHz SO MHz 


Parts List 


Ci, C7=See Note 1 

Ce, Cs, Ca, Cs, Ce, Ca, 
Co—0.001 uF, 500 V, 
ceramic 

Ri, Re=100 ohms, 0.5 watt 

Rs=0.47 megohm, 0.5 watt 

Rs=1000 ohms, 0.5 watt 

Ti=Input transformer (slug- 
tuned) ; matches preampli- 
fier to 52-ohm input line 
(for 300-ohm input line, 
.double number of turns in 


Te=Output 


primary) ; wound from #32 
copper enamel] wire on slug- 
tuned form having 44-inch 
outer diameter: primary, 
14% turns; secondary, 18 
turns for operation at 21, 
27, or 30 MHz or 10 turns 
for operation at 50 MHz 

transformer 
(slug-tuned) ; matches pre- 
amplifier to 72-ohm output 
lines (use of other than a 


72-ohm line between pre- 
amplifier output and re- 
ceiver input is not recom- 
mended) ; wound from #32 
copper enamel wire on slug- 
tuned form having 44-inch 
outer diameter; primary, 
18 turns for operation at 
21, 27, or 30 MHz or 10 
turns for operation at 50 
MHz, secondary, 1% turns. 


Notes: 1. For operation at 21 or 27 MHz, use 6.8-pF 500-volt capacitors for Ci and C7; 


for operation at 30 MHz, use 5-pF 5060-volt capacitors for 


C1 and C7; for operation 


at 50 MHz, use 5-pF 500-volt capacitor for Ci and 6.8-pF 500-volt capacitor for Cz. 
2. See general considerations for construction of high-frequency and broadband circuits 


on page 561. 


Circuit Description (Cont'd) 


ampere. These small power require- 
ments can usually be provided by the 
receiver. 

Input transformer T: matches 
the high input impedance of the pre- 
amplifier to a 72-ohm or 300-ohm an- 
tenna. When a 72-ohm antenna is 
used, the primary of T: consists of 
a 1%-turn link wound about the hot 
end of the secondary coil. For a 300- 
ohm antenna, a 3-turn link is used. 
The secondary of T: is an 18-turn coil 
for operation at 10 or 15 meters or 
on the citizens band. At 6 meters, a 
10-turn secondary coil is used. The 
unit is normally connected ‘to the an- 


tenna cable by means of a coaxial 
connector. If a balanced antenna sys- 
tem is used, however, terminal strips 
for the twin leads may be used instead 
of the coaxial connector. In this lat- 
ter case, the input link (primary of 
Ti) is not grounded. 

Nuvistors V; and V2 are operated 
in a stacked (cascode) arrangement 
in series with the B+ supply. The 
input is coupled by T: to the control 
grid of V:, which is essentially a 
grounded-cathode amplifier. The out- 
put of V; is applied to the cathode of 
V2, which is basically a grounded- 
grid amplifier. The inherent stability 
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of this type of arrangement, together 
with the ample decoupling and by- 
passing networks included in the 
circuit, provides assurance that the 
preamplifier will not break into os- 
cillation. 

The output of V2 is developed 
across the primary coil of output 
transformer T». This coil is identical 
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to the secondary coil of input trans- 
former T;:. The secondary of T2 con- 
sists of a 114-turn link about the pri- 
mary coil. This link matches the out- 
put of the preamplifier to a 75-ohm 
receiver input cable. (The maximum 
length of coaxial cable between re- 
ceiver and preamplifier should not 
exceed 12 inches.) 


CODE-PRACTICE OSCILLATOR 


the secondary of Te that give the desired tone may be 


selected. Adjustment of volume control may cause a slight change in tone. 


Parts List 
Ci, Co=20 uF, electrolytic, 
150 V 


C3=0.001 uF, paper, 200 V 
C4=0.03 wF, paper, 200 V 
F=\% ampere 


Circuit Description 


This code-practice oscillator op- 
erates from a 117-volt ac power line. 
When ON-OFF switch S: is closed, 
the 117-volt ac input power is stepped 
up to 125 volts across the upper sec- 
ondary winding of power transformer 
T, and is stepped down to 6.3 volts 
across the lower secondary winding. 
The 6.3-volt winding provides the op- 
erating power for the heater of the 
6BJ8 twin diode-tride used in the cir- 
cuit. The diode sections of the 6BJ8 
are connected to operate as a single 
diode in a half-wave rectifier circuit 
that converts the ac power across the 


Ji=Input jack for key 

Ri=1500 ohms, 1 watt 

Re=Potentiometer, 0.1 
megohm, 0.5 watt 


Ti=Power transformer, 125 
volts rms, 15 ma; 6.3 volts, 
0.6 ampere 

Te=Output transformer, 
universal 


125-volt winding of T; to de operating 
power for the 6BJ8 triode section. 
This triode section is used as the am- 
plifier tube in a simple audio-oscilla- 
tor stage. 

Operation of the oscillator stage 
is controlled by a telegraph key, 
which is connected into the circuit by 
means of jack Ji. When the key is 
closed, the triode section of the 6BJ8 
supplies energy to the oscillator res- 
onant circuit formed by capacitor Cx 
and the effective inductance of the 
primary of output transformer T>. 
This circuit then resonates to pro- 
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duce an audio signal that is coupled 
by transformer T. to the speaker to 
produce an audible indication of the 
keying. Positive feedback to sustain 
oscillation is developed by the auto- 
transformer action of the tapped pri- 
mary of transformer T>. 

Output transformer T, is a uni- 
versal type which contains multiple 
taps on the secondary winding. These 
taps enable the transformer to match 
the oscillator output impedance to 
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different values of speaker voice-coil 
impedance. The speaker impedance 
and transformer terminals used, how- 
ever, affect the effective inductance 
in the primary of T, and, thus, the 
tone of the audio output. Volume- 
control potentiometer R: adjusts the 
level of the audio output. Adjustment 
of potentiometer Rs varies the load- 
ing on the oscillator resonant circuit 
and may also cause a slight change 
in the tone of the audio output. 


INTERCOMMUNICATION SET 


With Master Unit and Two or More Remote Units 


Notes: 1. 


117 V. 
AC 


DOOO0 


REMOTE UNIT 


|} | REMOTE UNIT 
SPz 


The leads from the LISTEN-TALK switch S1 to Ti and Tez should be kept as 


far apart as possible to prevent undesirable regenerative effects. 
4 Connections to the remote speaker units should be made with low-resistance 


wire, preferably with shielded ‘ 


Parts List 


‘intercom”’ 


cable. 


Ci, C2=0.0022 uF, paper, 
200 V. 
C3=0.005 uF, paper, 200 V. 


Cs, Cs=60 uF, electrolytic, 


150 V 
Fi=Fuse, 1 ampere 
Ri=Volume control, potenti- 
ometer, 0.5 megohm, audio 
taper, attached to switch Ss 
Re=6.8 megohms, 0.5 watt 
Rs, Ri=0.47 megohm, 
0.5 watt 
Rs=10000 ohms, 0.5 watt 


Re, R7=68 ohms, 0.5 watt 

Rs=2200 ohms, 1 watt 

Si=Talk-listen switch, 
double-pole, double-throw 

Se=Station Selector, rotary 
switch 

Ss=On-off switch, single-pole, 
single-throw; attached to 
volume-control potentiom- 
eter 

SPi, SPz, SPs=Speaker ; per- 
manent-magnet; voice-coil 
impedance, 3 to 4 ohms 


Ti=—Input transformer, 4-ohm 
primary, 25000-ohm second- 
ary, Knight 54A1492 or 
equiv. 

To—Output transformer, 3000- 
ohm primary, 4-ohm sec- 
ondary, Knight 54A2371 or 
equiv. 

Ts=Power transformer, 125 
volts rms, 50 mA., 6.3 volts 
rms. 2 amperes, Knight 
54A1411 or equiv. 
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Circuit Description 


This simple “intercom” set can 
be used to achieve reliable voice com- 
munications, at normal speaking lev- 
els, between any two points in a 
normal-size house. The system con- 
sists of a master unit, centrally lo- 
cated at the hub of household activity, 
interconnected by low-loss cabling to 
remote units located at points (e.g., 
garage, attic, and cellar) beyond the 
range of normal voice levels. An au- 
dio amplifier, which includes a 6AV6 
voltage-amplifier stage and a 6EH5 
power-output stage, provides the am- 
plification necessary to overcome the 
attenuation of voice levels by system 
cabling. A 6X4 half-wave rectifier 
circuit converts the 117-volt ac input 
power to the de power required for 
operation of the amplifier stages. A 
6.3-volt secondary winding on the 
power transformer(T:) in the recti- 
fier circuit provides heater power for 
the amplifier and rectifier tubes. 

The speaker at each intercom 
station is used for both talk and lis- 
ten functions. The talk-listen switch 
S, at the master location establishes 
the talk or listen mode for all sta- 
tions. The voice communications are 
initiated from the master unit. Switch 
S: is depressed to the TALK position, 
and the initiator talks into the mas- 
ter-unit speaker. The audio (voice- 
signal) voltage that is then developed 
across the speaker voice coil is cou- 
pled by input transformer T; to the 
control grid of the 6AV6 audio am- 
plifier. Selector switch Se connects 
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the desired remote unit into the in- 
tercom system. With S: depressed to 
the TALK position, the remote unit 
speaker is automatically connected 
to the audio amplifier output for lis- 
ten-mode operation. When §S, is in 
the LISTEN position, the master-unit 
speaker is connected in the listen 
mode, and the remote-unit speaker is 
connected to the amplifier input. A 
reply from the remote unit is then 
coupled from the remote speaker by 
transformer T; to the control grid of 
the 6AV6 audio amplifier. 

Transformer TT, matches the 
voice-coil impedance of the 4-ohm 
permanent-magnet speaker (of either 
master or remote unit) to the 25000- 
ohm input impedance of the 6AV6 
amplifier stage. This stage and the 
6EH5 audio output stage amplify the 
audio (voice) signals received from 
one location (the master unit or one 
of the remote units) to develop the 
audio power required to produce an 
audible output from the speaker at 
another location. Output transformer 
T. matches the 3000-ohm plate-circuit 
impedance of the output stage to the 
4-ohm voice-coil impedance of the 
speaker (master-unit or remote-unit) 
to which the communication is di- 
rected, as determined by the settings 
of switches S: and Se. The VOL. 
CONT. potentiometer R: in the input 
circuit of the 6AV6 audio amplifier 
stage provides the volume-control ad- 
justment for the system. 


HIGH-FIDELITY AUDIO AMPLIFIER 


Class AB:; Power Output, 15 Watts 


Circuit Description 


This high-fidelity audio power 
amplifier can deliver 15 watts of rms 
output power with less than 0.4 per 
cent total harmonic distortion and 
less than 1.5 per cent intermodulation 
distortion. The frequency response of 
the amplifier is flat within +0.5 dB 
from 20 Hz to 60 kHz, and the sensi- 


tivity is such that the rated output of 
15 watts is obtained for an input of 
1.2 volts rms. The total hum and 
noise, with the input shorted, is 84 
dB below 15 watts. The circuit op- 
erates from a 117-volt ac power line. 
The transformer-coupled ac input 
power is converted to de operating 


CIRCUITS 


26-9 


R2) 


Parts List 


Ci=40 uF, electrolytic, 450 V. 
Ce, C4, Cs=—0.25 uF, paper, 
400 V. 


Cs=3.3 pF, ceramic or mica, 
600 V. 

Ce=150 pF, ceramic or mica, 
400 V. 

Cz, Cs=0.05 uF, paper, 
400 V 


Co—0.02 uF, paper 600 V. 
Cio=100 uF, electrolytic, 
50 V. 
Cu=80 uF, electrolytic, 
450 V. : 
Ci2=40 uF, electrolytic, 
450 V. 
Fi=Fuse, 3 amperes 
Iu=Choke, 3 H, 160 mA, de 
resistance 75 ohms or less, 
Triad C-13X or equiv. 


TYPE 5B8C3 


50 V 
HUM BAL. ADJ. 


Ri=Volume control, potenti- 
ometer, 1 megohm 
Re=10000 ohms, 0.5 watt 
R3s=0.82 megohm, 0.5 watt 
Rz=820 ohms, 0.5 watt 
Rs=0.22 megohm, 0.5 watt 
Re, R7=15000 ohm +5 per 
cent, 2 watts 
Rs=3900 ohms, 2 watts 
Ro, Rico=0.1 megohm, 
0.5 watt 
Ru, R12=1000 ohms, 0.5 watt 
Ris, Ris=100 ohms, 0.5 watt 
R1is=8200 ohms, 0.5 watt 
Ris=15000 ohms, 1 watt 
Riz7=68000 ohms, 0.5 watt 
Ris=4700 ohms, 2 watts 
Rio—0.27 megohm, 1 watt 
R2=47000 ohms, 0.5 watt 


579 


HIGH-FIDELITY AUDIO AMPLIFIER (Cont'd) 


ea 
° 
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TO 
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VOICE COIL 


AUXILIARY 
POWER FOR 
PREAMPLIFIER, 
TONE-CONTROL, 
AND MIXER 
CIRCUITS 


+B 


Ra=—Hum balance adjust- 
ment, potentiometer, 100 
ohms, 0.5 watt 

SRi=Selenium rectifier, 20 
mA, 135 volts rms 

Ti=Output transformer, 

(having 8-ohm tap for feed- 
back connection) for match- 
ing impedance of voice coil 
to 6600-ohm plate-to-plate 
tube load; 50 watts; fre- 
quency response, 10 to 50000 
Hz; Stancor A-8056 or 
equiv. 

Te=—Power transformer, 

360-0-360 volts rms, 120 
mA; 6.3 V., 3.5 A; 5 V., 

3 A; Stancor 8410 or equiv. 
(see Note 1) 


Notes: 1. For stereo operation from a single power supply, the power transformer Tz must 
be replaced by one that has a higher current rating. A Stancor Type 6315 or 
equivalent (370-0-370 volt rms, 275 mA) is recommended. 

2. If the amplifier oscillates or ‘“‘motorboats,’’ reverse ground and feedback connec- 
tions in secondary of output transformer T1:. 
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26-9 
Circuit Description (Cont'd) 


power for the amplifier stages by the 
5BC3 full-wave rectifier. Heater pow- 
er for the amplifier tubes and the 
rectifier are obtained from the 6.3- 
volt and 5-volt secondary windings, 
respectively, on the rectifier power 
transformer (T-2). 

A high-gain pentode voltage 
amplifier is used as the input stage 
for the audio power amplifier. The 
output of this stage is direct-coupled 
to the control grid of a triode split- 
load type of phase inverter. The use 
of direct coupling between these 
stages minimizes phase shift and, 
consequently, increases the amount of 
inverse feedback that may be used 
without danger of low-frequency in- 
stability. A low-noise 7199 tube, 
which contains a high-gain pentode 
section and a medium-mu triode sec- 
tion in one envelope, fulfills the 
active-component requirement for 
both the pentode input stage and the 
triode phase inverter. Potentiometer 
R: in the input circuit of the 7199 
pentode section is the volume control 
for the amplifier. 

The plate and cathode outputs of 
the phase inverter, which are equal in 
amplitude and opposite in phase, are 
used to drive a pair of pentode-con- 
nected 6973 beam-power tubes used 
in a class AB; push-pull output stage. 
The 6973 output tubes are biased for 
class AB; operation by the fixed nega- 
tive voltage applied to the control- 
grid circuit from the rectifier circuit. 
Fixed bias is used because a class AB 
amplifier provides highest efficiency 
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HIGH-FIDELITY AUDIO AMPLIFIER (Cont'd) 


and least distortion for this bias 
method. 

Transformer T; couples the audio- 
amplifier output to the speaker. The 
taps on the secondary of this trans- 
former match the plate-to-plate im- 
pedance of the output stage to the 
voice-coil impedance of an 8- or 16- 
ohm speaker. Negative feedback of 
19.5 dB is coupled from the secondary 
of the output transformer (speaker 
voice coil) to the cathode of the input 
stage to reduce distortion and to im- 
prove circuit stability. 

Fixed-bias operation of the out- 
put stage requires that the power 
supply provide very good voltage 
regulation because the plate current 
of the 6973 tubes varies considerably 
with the signal level. The conven- 
tional choke-input type of power 
supply used provides the required 
regulation. The fixed bias for the out- 
put stage is obtained from one-half 
the high-voltage secondary winding 
of power transformer T2 through a 
capacitance-resistance voltage divider 
and the 20-milliampere, 135-volt 
selenium rectifier. Potentiometer Ra 
connected across the 6.3-volt second- 
ary winding of transformer T:2 pro- 
vides a hum balance adjustment for 
the audio power amplifier. The wiper 
arm of this potentiometer is con- 
nected to the junction of a resistive 
voltage divider across the output of 
the power supply. The resulting posi- 
tive bias voltage applied to the tube 
heaters minimizes heater-to-cathode 
leakage and substantially reduces 
hum. 


HIGH-FIDELITY AUDIO AMPLIFIER 


Class AB:; Power Output, 30 Watts 


Circuit Description 


This audio power amplifier can 
deliver 30 watts of rms output power 
with less than 0.7 per cent total har- 
monic distortion and less than 1.5 
per cent intermodulation distortion. 
The frequency response of the ampli- 
fier is flat within +0.5 dB from 15 


Hz to 40 kHz. The total hum and 
noise, with the input shorted, is 85 
dB below 30 watts. The rated output 
of 30 watts is obtained for an input 
of 1 volt rms. 

The 30-watt amplifier is essen- 
tially identical to the 15-watt ampli- 
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CIRCUITS 
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Parts List 


Ci=25 uF, electrolytic, 50 V 

Co=22 pF, ceramic or mica, 
600 V 

C3s=80 uF, electrolytic, 450 V 

C4, C5=0.25 uF, paper, 600 V 

Ce=0.01 uF, paper, 600 V 

Cz, Cs=0.05 nF, paper, 600 V 

Co, Cu=40 wF, electrolytic, 
500 V 


Cio=100 uF, electrolytic, 50 V 
Cie=20 uF, electrolytic, 
450 V 
Fi=F use, 3 amperes, 150 V 
Ri=Volume control, poten- 
tiometer, 1 megohm 
Re=10000 ohms, 0.5 watt 
R3=0.22 megohm, 0.5 watt 


R.z=820 ohms, 0.5 watt 
Rs=10 ohms, 0.5 watt 
Re=0.18 megohm, 0.5 watt 
Rz, Rs=15000 ohms +5 per 
cent, 2 watts i 
Re=1000 ohms, 0.5 watt 
Ri0=22000 ohms, 0.5 watt 
Ru=2000 ohms, 2 watts 
Riz, Ris=0.1 megohm, 0.5 
watt 
Ruz, Ris=1000 ohms, 0.5 watt 
Rie, Riz—=56 ohms, 0.5 watt 
Ris=270 ohms, 0.5 watt 
Ris=Hum balance adjust- 
ment, potentiometer, 100 
ohms, 0.5 watt 
R2=120 ohms, 100 watts 


Ra=50 ohms, 10 watts 

Ree=10000 ohms, 2 watts 

Ti=Output transformer (hay- 
ing 16-ohm tap for feedback 
connection) for matching 
impedance of voice coil to 
6600-ohm plate-to-plate 
tube load ; 50 watts; fre- 
quency response, 10 to 
50000 Hz; Stancor A-8056 
or equiv. 

Te=Power transformer, 375- 
0-375 volts rms, 160 mA; 
653 Vin ASK 5 Veg ots 
Thordarson type T22R33 or 
equivalent (see Note 1). 


Notes: 1. For stereo operation from a single power supply, the power transformer Tz must 
be replaced by one that has a higher current rating. A Stancor Type 6315 or 
equivalent (370-0-370 volts rms, 275 mA) is recommended. 

2. If amplifier oscillates or ‘“‘motorboats,’’ reverse ground and feedback connections 
in secondary of output transformer 11. 
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fier (circuit 26-9) except that it uses 
7868 beam power tubes in the out- 
put stage to develop the higher audio 
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HIGH-FIDELITY AUDIO AMPLIFIER (Cont'd) 


rectifier, to supply the fixed-bias 
voltage for the output stage. A po- 
tentiometer (Ris) connected across 


the 6.3-volt heater winding also pro- 
vides the hum balance adjustment 
for the 30-watt amplifier. 


power output and uses a resistive 
network in the negative leg of the 
power supply, rather than a separate 


HIGH-FIDELITY AUDIO AMPLIFIER 
Class AB:; Power Output, 50 Watts 


26-11 


R37 AUXILIARY POWER 
FOR PREAMPLIFIER, 
TONE-CONTROL, 


AND 
R3g MIXER CIRCUITS. 
O 
2 


R39 


Af Be Rao Ra 


VOLT. ADJ. 


—= 
= 


Preliminary Adjustments 


The following adjustments should be made before operation: 

(1) With rectifier out of socket, adjust Bias Adj. Rss for —40 volts between the wiper 
arm and ground bus. 

(2) With speaker connected, adjust Screen-Grid Voltage Adj. Rse for 400 volts between 
pin 8 of 6GF7 and ground bus. 

(3) With input shorted, adjust Hum Bal. Adj. Rso for minimum hum from speaker. 

(4) With input open and Vol. Cont. set for maximum volume, adjust Bal. Cont. Riz for 
minimum hum from speaker. 
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Parts List 
Ci, Ce=40 uF, electrolytic, 
450 V 


Cs, Ca=0.02 wF, paper, 400 V 
Cs, Ce=1 uF, paper, 400 V 
Cz=0.002 wF to 4-ohm tap ; 
0.0015 uF to 8-ohm tap; or, 
0.001 uF to 16-ohm tap; 
paper, 400 V 
Cs, Co=0.05 uF, paper, 600 V 
Cio=20 uF, electrolytic, 
450 V 


Fi=Fuse, 5 amperes 
Li=Choke, 8 H, 250 mA, de 
resistance 60 ohms, or less 
Ri=Volume control, potenti- 
ometer, 0.5 megohm 
R2=4700 ohms, 0.5 watt 
Rs=0.82 megohm, 0.5 watt 
R.z=0.22 megohm, 0.5 watt 
Rs=820 ohms, 0.5 watt 
Re=10 ohms, 0.5 watt 
Rz Rs= 15000 ohms, 2 watts 
Re, Rio=1.5 megohms, 
0.5 watt 
Ru=33000 ohms, 2 watts 
Riz, Ru=1.3 megohms, 
0.5 watt 


Ris=47 ohms, 0.5 watt 

Ris, Rio=0.15 megohm, 
0.5 watt 

Rie, Ris=390 ohms, 0.5 watt 

Riz=AC balance control, po- 
tentiometer, 500 ohms 

R2=0.15 megohm, 1 watt 

Rai, Ru=0.33 megohm, 
1 watt 

Ree, Res—0.12.megohm, 
2 watts 

Res, Ree=—0.1 megohm, 
0.5 watt 

Roz, Res=47000 ohms, 
0.5 watt 

Res=600 ohms to 4-ohm tap; 
820 ohms to 8-ohm tap; or, 
1200 ohms to 16-ohm tap; 
0.5 watt 

Rs=Hum balance adjust- 
ment, potentiometer, 100 
ohms 

Rsi=0.12 megohm, 5 watts 

Rse, Ras, Ras, Rs7=33000 
ohms, 2 watts 

Res=Bias adjustment, poten- 
tiometer 5000 ohms, 
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Rss=10000 ohms, 1 watt 
Rse=Screen-grid voltage ad- 
justment, potentiometer, 

25000 ohms, 2 watts 

R4o=15000 ohms, 2 watts 

Rai=12000 ohms, 2 watts 

R42=0.22 megohm, 2 watts 

R1s=22000 ohms, 2 watts 

SRi=Selenium rectifier, 20 
mA, 135 volts rms 

Ti=Output transformer for 
matching impedance of 
voice coil to 5000-ohm 
plate-to-plate tube load ; 50 
watts ; frequency response, 
10 to 50000 Hz; United 
Transformer Corp. LS55 
or equiv. 

Te=Power transformer, 
600-0-600 volts rms, 200 
mA, 6.3 V.,5 A;5 V., 

3 A; Thordarson 22R36 or 
equiv. (see Note 1) 

Ts=Filament transformer, 
6.3 volts, center tapped, 

1 ampere ; Thordarson 
21F08 or equiv. 


Notes: 1. For stereo operation from a single power supply, the following changes are re- 


quired: (a) The power transformer Tz must be replaced by one that has a higher 
current rating; a United Transformer Corporation Type H-93 or equivalent (600- 
0-600 volts rms, 300 mA) is recommended. (b) The 5000-ohm Bias Adj. potenti- 
ometer Rss should be replaced by two 10000-ohm potentiometers (one for each 


channel) connected in parallel. 


(c) A second 5R4-GYB rectifier tube should be 
connected in parallel with the one used for monaural operation. 


(Connect the 


5R4-GYB tubes so that the two sections of each tube are in parallel with the 
corresponding sections of the other tube; do not use separate tubes for each 


section of the rectifier circuit.) 


2. If the amplifier oscillates or ‘“‘motorboats,’’ reverse ground and feedback connec- 
tions in secondary of output transformer T1. 


Circuit Description 


This four-stage audio power 
amplifier can deliver 50 watts of rms 
power output with less than 0.1 per 
cent total harmonic distortion and 
less than 1 per cent intermodulation 
distortion. The frequency response 
of the amplifier is flat- within +0.5 
dB from 10 Hz to 50 kHz. Sensitivity 
is 0.4 volt rms input for 50 watts 
output. The total hum and noise is 
70 dB below 50 watts. 

The 50-watt amplifier, like the 
15-watt and 30-watt high-fidelity 
amplifiers (circuits 26-9 and 26-10), 
uses a 7199 low-noise triode-pentode 
as an input amplifier and phase- 
splitter, but has a push-pull driver 
stage, which uses 6CB6 sharp-cutoff 
pentodes. The superior performance 
of this amplifier can also be attrib- 
uted, in part, to the use of a 450-volt 
plate supply and a 400-volt electron- 
ically regulated grid-No. 2 supply 


for the 7027A beam power tubes in 
the output stage and to the use of 
inverse-feedback loops from the plates 
to the grids of the output tubes, from 
the plates of the output tubes to the 
cathodes of the driver tubes, and 
from the voice-coil winding of the 
output transformer to the cathode of 
the input amplifier. Additional fea- 
tures are the operation of all heaters 
at a positive voltage with respect to 
ground and use of a balancing adjust- 
ment (Rs) in the heater-supply cir- 
cuit to minimize hum, a grid-No. 2 
voltage adjustment (Ra), a grid-No. 
1 bias adjustment (Rss) for the 7027A 
output tubes, and an _ ac-balance 
adjustment (Ris) which may be used 
to balance the outputs of the push- 
pull stages. Operation of the 50-watt 
amplifier is essentially the same as 
that of the 15- and 30-watt amplifiers. 
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TWO-CHANNEL STEREOPHONIC AMPLIFIER 
Power Output, 1 Watt Each Channel 
TYPE 
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qT 


INPUT 
CRYSTAL OR 
CERAMIC 
PHONOGRAPH 
PICKUP 


iYPER UYPE 

60FX5 G6OFXS 

7 V 
AC 


Parts List 
Ci, Cs=0.22 wF, paper, 
400 V 


C2=0.1 wF, paper, 400 V 
C1, C5=50 wF, electrolytic, 
25 V 


Ce=50 ywF, electrolytic, 150 V 


C7, Cs=50 uF ,electrolytic, taper 


150 V Re, R7=60 ohms, 1 watt 
Rs=220 ohms, 2 watts 


Fi=Fusé, 3 amperes 


Circuit Description 

This ac/de two-channel (stereo) 
amplifier operates from either an ac 
power line or de supply of 117 volts. 
AC power inputs are converted to de 
power by the 1N1763 silicon-diode 
half-wave rectifier circuit. The 
heaters of the 60F X5 power pentodes 
(one for each channel) used in the 
amplifier are connected in series 
directly across the input power line. 

In stereo units that use high- 
output ceramic stereo cartridges, the 
high power sensitivity of the 60FX5 
tubes at low supply voltage elimi- 
nates the need for preamplifier 
stages. The 60FX5 provides a power 
output of 1.8 watts to a 3000-ohm 
transformer primary with only 3 
volts peak drive on grid No. 1. With 
a transformer having a good imped- 
ance match and 85-per-cent efficien- 
cy, each channel of the stereo ampli- 
fier supplies 1.1 watts of useful 
power output at the speaker. 

No special mounting or layout 


TYPE 
INI763 


Ri, Re=Volume control, po- 
tentiometer, 1.5 megohms, 
ganged, audio taper 

Rs, Ri=47000 osms, 0.5 watt 

Rs=Balance control, potenti- 
ometer, 2 megohms audio 


TO SPEAKER 
VOICE COIL 


i2, 


TO SPEAKER 
VOICE COIL 


Ro=280 ohms, 2 watts 

Rio=12 ohms, 1 watt 

Rii=0.22 megohm, 0.5 watt 

Si=ON-OFF switch, single- 
pole, single-throw 

Ti Te=Output transformer 
for matching impedance of 
voice coil to 3000-ohm tube 
load; Triad S-16X or equiv. 


precautions are necessary for this 
amplifier other than the value and 
placement of the isolating capacitor 
C. between B— and the chassis. This 
capacitor should be connected to the 
same point on the chassis at which 
the common cartridge lead is tied. 
A value of 0.1 microfarad for the 
isolating capacitor is suggested so 
that full output is obtained from the 
pickup. 

As with all single-ended ampli- 
fier circuits, especially ac/dc units, 
adequate screen-grid bypassing is 
necessary to minimize hum. Screen- 
grid filtering is obtained through use 
of a 220-ohm dropping resistor R; and 
a 50-microfarad electrolytic capacitor 
C.. Although, in the circuit shown, 
separate cathode-bias resistors are 
used for better dynamic balance, a 
single 30-ohm common cathode-bias 
resistor bypassed with a 50-micro- 
farad electrolytic capacitor may also 
be used. 
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qT 
Parts List 


Ci, C2=100 pF, disc-ceramic, 
300 V 
C3=0.05 uF, paper, 200 V 
C4=8 uF, electrolytic, 450 V 
Cs=16 uF, electrolytic, 450 V 
Ce=25 pF, electrolytic, 450 V 
C7=0.1 wF, paper, 200 V 
Cs=0.001 uF, disc-ceramic, 
300 V 


 Co=0.01 ywF, disc-ceramic, 


300 V 
Ci0o=470 pF, disc-ceramic, 
300 V 


C11=4700 pF, disc-ceramic, 
300 V 

Ciw=4 uF, electrolytic, 450 V 

Cis=0.05 wF, paper, 600 V 

Cu=25 pF, electrolytic, 25 V 

Cis, Cis, Ciz=20 uF, electro- 
lytic, 450 V 

Fi=Fuse, 1 ampere: 

Ji=Jack for high-impedance 


Circuit Description 


ei 
o 


X TYPE 5Y3-GT 


ae 


erystal microphone input ; 
max. input: 2 millivolts 
peak 
Je=Jack for crystal phono- 
pickup input 
Li=Filter choke, 5 H, 
200 mA, United Trans- 
former Corp. R20 or equiv. 
Ri, Ris=10000 ohms, 0.5 watt 
Re=Volume Control, potenti- 
ometer, 1 megohm 
Rs=2.2 megohms, 0:5 watt 
Rs, Rs, Reo=0.22 megohm, 
0.5 watt 
Rs=27000 ohms, 0.5 watt 
Re=1200 ohms, 0.5 watt 
Rz, Ris=0.1 megohm, 
0.5 watt 
Ro, Ru=Tone control, po- 
tentiometer, 0.5 megohm 
Rio=22000 ohms, 0.5 watt 
Rie=12000 ohms, 0.5 watt 
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MICROPHONE AND PHONOGRAPH AMPLIFIER 
Power Output, 8 Watts 


Ruz=1800 ohms, 0.5 watt 
Ris=—0.47 megohm, 0.5 watt 
Riz=0.15 megohm, 0.5 watt 
Ris=180 ohms, 2 watts 
Ris=47000 ohms, 1. watt 
R2=50 ohms, 10 watts 
R22=8200 ohms, 2 watts 
Si=Microphone-phonograph 
selector ; wafer switch; 
single-pole, double-throw 

Se=ON-OFF switch, single- 
pole, single-throw 

Ti=Power transformer, 300- 
0-300 V., 90 mA.; 6.3 V., 
3.5 A., center tapped; 5 V., 
2 A, Thordarson 22R04 or 
equiv. 

Te—Output transformer for 
matching impedance of 
voice coil to 4000-ohm tube 
load ; 10 watts ; United 
Transformer Corp. S14 or 
equiv. 


This microphone and phonograph 
amplifier can deliver up to 8 watts of 
audio output power for an input of 
200 millivolts rms at J2 (phonograph 
input) or an input of 6.8 millivolts 
rms at J. (microphone input). The 
amplifier uses a 6EU7 twin-triode 
input amplifier, a 6AV6 driver stage, 


and a 6L6GC single-ended output 
stage to increase the signal power 
from a high-impedance crystal micro- 
phone or crystal phonograph pickup 
to the desired level. The transformer- 
coupled ac input power is converted 
to de operating power for these 
stages by a 5Y3GT full-wave recti- 


amplifier operates 
_ either an ac power line or a de supply 
of 117 volts. AC power inputs are 
| converted to de power by the 35W4 


_Ci=0.082 uF, paper, 400 V 

| C2—0.02 wF, paper, 400 V 

| Cz, Ci=40 uF, electrolytic, 
150 V 


CIRCUITS 
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Circuit Description — 


This high-fidelity mixer circuit 
can be used to combine audio-fre- 
quency program material from two 
sources. Each signal channel consists 
of a one-stage voltage amplifier 
using one section of a 6EU7 low- 
noise twin-triode. Each section of 
the mixer can provide a voltage gain 
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TWO-CHANNEL AUDIO MIXER (Cont'd) 


of about 20, and can handle an input 
signal of about 0.2 volt rms without 
overloading. The dec plate supply of 
+250 volts (nominal value) for the 
mixer stages can usually be obtained 
from an auxiliary tap on the power 
supply for the audio power amplifiers. 


PHONOGRAPH AMPLIFIER 


Power Output, 1 Watt 


pickup 


Fi=Fuse, 1 ampere audio taper 
Ji=Input connector, shielded, 


for crystal phonograph 


Circuit Description 


This single-stage phonograph 


directly from 


half-wave rectifier circuit. The heat- 


_ ers of the amplifier and rectifier tube 
_ are connected in series, together with 


a 210-ohm voltage-dropping resistor, 


_R;, directly across the input power 
iine. 


The amplifier uses a 50EH5 


Ri=0.22 megohm, 0.5 watt 
Re=Volume control, potenti- 
ometer, 0.5 megohm, 


Rs=10000 ohms, 0.5 watt 
Ru=22 ohms, 0.5 watt 


—-— — —- — —\y—- —- — — — - TYPE 
I et | ie Tey 50EH5 
C2 | 
2,5 
¥ Y 
eS) VOL. ZS TO 
CONT. 4 SPEAKER 
X VOICE 
COIL 
R6 
oh Ry 
CHASSIS Ui 
S| Fy y Y 
=~ ol e O e 5 
N7V R 7 
AC 5 
x Gee Cae 
x 
Parts List . 


Rs=210 ohms, 10 watts 

Re, R7=56 ohms, 0.5 watt 

Ti=Output transformer for 
matching impedance of 
voice coil to 3000-ohm 
tube load 


power pentode to develop up to 1 
watt of audio output power from the 
input supplied from a crystal phono- 
graph pickup. The input is applied at 
J, and coupled through a length of 
shielded cable to the input circuit of 
the pentode amplifier. Volume-control 
adjustment for the amplifier is pro- 
vided by potentiometer Re. The out- 
put coupling transformer T: matches 
the 3000-ohm plate load impedance 
of the 50EH5 to the voice-coil im- 
pedance of the speaker. 
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RCA RECEIVING TUBE MANUAL 


PREAMPLIFIER FOR MAGNETIC PHONOGRAPH PICKUP 


With RIAA Equalization 


Rg 
0 +250V 
Cg 
Rio 
AF OUTPUT 
Cg (LOAD=220000 
OHMS MIN.) 
©) 
C7 


Sensitivity=3 millivolts rms input for output of 0.55 volt at frequency of 1000 Hz. 


Parts List 
Ci, Cs=25 uF, electrolytic, 
25 V 


C2, Cs=20 uF, electrolytic, 
450 V 


Cs=0.1 uF, paper, 600 V 
Ce=0.0033 wF*5 per cent, 


paper, 600 V 
C7z=0.01 uF=5 per cent, 
paper, 600 V output, approx.) 


Ri=Value depends on type 


Circuit Description 


This two-stage audio preamplifier 
is intended for use with high-fidelity 
magnetic phonograph pickups. The 
two amplifier stages provide an over- 
all circuit gain of approximately 150. 
The 7025 twin triode used in the 
circuit features exceptionally low 
hum and noise and is designed es- 
pecially for use in high-fidelity cir- 
cuits that operate at low signal 
levels. The preamplifier is ideally 
suited for use as the low-level input 
stage for audio power amplifiers such 
as the 50-watt unit, circuit 26-11. For 
use with audio power amplifiers such 
as the 15- and 30-watt units, circuits 
26-9 and 26-10, which require higher 
input signals, another low-level am- 
plifier (e.g., the tone-control ampli- 
fier, circuit 26-20) must be inserted 
between the preamplifier and the 


Cs=180 pF=+5 per cent, 
ceramic or mica, 500 V 
(includes capacitance of 
output cable) 

Co—0.22 yF, ceramic, 500 V 
J=Input connector, shielded, 
for high-impedance mag- 

netic phono pickup (10 mV 


of magnetic pickup used. 

Follow pickup manufac- . 

turer’s recommendations 
Rez, R7=2700 ohms, 0.5 watt 
Rs, Rs=0.1 megohm, 0.5 watt 
R4z=39000 ohms, 0.5 watt 
Re=0.47 megohm, 0.5 watt 
Rs=0.68 megohm, 0.5 watt 
Ro=15000 ohms, 1 watt 
Ri0=22000 ohms, 0.5 watt 


power amplifier to obtain the full 
rated output. The heater and de 
operating power required for the pre- 
amplifier can usually be obtained 
from the power-supply circuit for the 
power amplifier. 

The audio signal from the phono- 
graph pickup is applied to J and 
coupled through a length of shielded 
cable to the control grid of the input 
stage of the preamplifier. The inter- 
stage coupling between the two am- 
plifier sections of the preamplifier 
includes an RIAA equalization net- 
work (Ri and C.). This network com- 
pensates for the Orthophonic record- 
ing characteristic* introduced into a 
record disc by the manufacturer. The 
output from the preamplifier is 
coupled from the plate of the second 
stage by output coupling capacitor 
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26-16 PREAMPLIFIER FOR MAGNETIC 


PHONOGRAPH PICKUP (Cont'd) 


Circuit Description (Cont’d) 


C, to the input of a _ tone-control 
amplifier (if used) or directly to the 
_ input of the power amplifier. Because 
of its relatively high output imped- 
ance, the preamplifier is recom- 
mended for use in systems in which 
_ the preamplifier is mounted on the 
same chassis as the power amplifier 
| and/or tone-control amplifier. The 
| preamplifier may be used at distances 
up to 6 feet from the following am- 
| plifier provided that the capacitance 
| of capacitor Cs is reduced approxi- 
mately 30 picofarads for each foot 
| of shielded cable used for the audio- 
| frequency connection between the 
_ preamplifier and the following ampli- 
| fier. 


| 26-17 


* To achieve wide frequency and dy- 
namic ranges, manufacturers of com- 
mercial recordings use equipment 
which introduces a non-uniform re- 
lationship between amplitude and 
frequency. This relationship is known 
as a “recording characteristic.” To 
assure proper reproduction of a high- 
fidelity recording, therefore, some 
part of the reproducing system must 
have a frequency-response character- 
istic which is the inverse of the re- 
cording characteristic. Most manu- 
facturers of high-fidelity recordings 
use the RCA “New Orthophonic” 
(RIAA) characteristic for discs and 
the NARTB characteristic for mag- 
netic tape. 


HIGH-FIDELITY PREAMPLIFIER FOR TAPE-HEAD PICKUP 
With NARTB Equalization 


Ri4 


+B 


AUXILIARY 
SUPPLY 


OUTPUT 
(LOAD=50000 
OHMS MIN.) 


Sensitivity=3 millivolts rms input for output of 0.55 volt at frequency of 1000 Hz. 


Parts List 
Ci=0.047 nF, ceramic, 


C2=—40 uF, electrolytic, 
450 V 


Cs=—0.1 uF, ceramic, 400 V 

| Cs=25 uF, electrolytic, 25 V 
Cs=0.22 wF, ceramic, 400 V 

- Ce=0.015 wF, ceramic, 400 V 
| C7=25 uF, electrolytic, 25 V 


Cs=0.22 uF, ceramic, 400 V 
400 V Co—40 uF, electrolytic, 450 V 
C1io—0.47 uF, ceramic, 400 V 
Ri=1 megohm, 0.5 watt 
Re=0.1 megohm, 0.5 watt 
Rs=1000 ohms, 0.5 watt 
Ri=0.47 megohm, 0.5 watt 
Rs=0.22 megohm, 0.5 watt 
Re=22000 ohms, 0.5 watt 


R7=3300 ohms, 0.5 watt 
Rs=3.3 megohms, 0.5 watt 
Ro=1500 ohms, 0.5 watt 
Rio=—0.1 megohm, 0.5 watt 
Ru=1500 ohms, 0.5 watt 
Ri2=15000 ohms, 0.5 watt 
Ris=0.47 megohm, 0.5 watt 
Ris=4700 ohms, 0.5 watt 
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RCA RECEIVING TUBE MANUAL 


HIGH-FIDELITY PREAMPLIFIER FOR 


TAPE-HEAD PICKUP (Cont'd) 


Circuit Description 


This three-stage preamplifier 
provides the amplification necessary 
to increase the output from a tape- 
head pickup to the level required to 
drive an audio power amplifier. The 
circuit uses a 5879 low-noise sharp- 
cutoff pentode in a high-gain input 
voltage amplifier, one section of a 
7025 twin triode in a second voltage 
amplifier, and the other section of the 
7025 in a cathode-follower output 
stage. Because of the low-impedance 
cathode-follower output circuit, the 
preamplifier may be installed at dis- 
tances up to 50 feet from the follow- 
ing stage (tone-control or power 
amplifier) without adverse effect 
upon its frequency-response charac- 
teristics. The preamplifier is intended 
for use as the low-level input stages 
for an audio power amplifier, such as 
the 50-watt unit (circuit 26-11) or, 
when followed by another low-level 
amplifier (e.g., the tone-control am- 
plifier, circuit 26-20), the 15- or 30- 
watt unit (circuit 26-9 or 26-10). 


The heater and de operating power 
for the preamplifier can usually be 
obtained from the power supply for 
the power amplifier. 

The preamplifier provides an 
over-all circuit gain of 180. An input 
of 3 millivolts rms at the input 
terminals, is amplified by the pentode 
and triode voltage amplifiers to de- 
velop an output of approximately 
0.55 volt rms at the cathode of the 
cathode-follower output stage. The 
interstage coupling between the 
pentode and triode voltage amplifiers 
equalizes the playback frequency 
response of the preamplifier to com- 
pensate for the NARTB recording 
characteristic introduced into the 
magnetic tape by the manufacturer. 
(See footnote for circuit 26-16.) The 
output of the preamplifier is coupled 
by capacitor Cio to the input of the 
audio power amplifier or to the input 
of an intermediate tone-control 
amplifier. 


26-18 PREAMPLIFIER FOR CERAMIC PHONOGRAPH PICKUP 


Cathode Follower (Low-Impedance) Output 


+230-300V 
O 


AF OUTPUT 
(LOAD = 


50000 
OHMS MIN} 


CIRCUITS 


26-18 
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PREAMPLIFIER FOR CERAMIC ; 


PHONOGRAPH PICKUP (Cont'd) 


Parts List 


Ci=0.1 ywF, paper, 400 V 

Co—0.01 uF, paper, 400 V 

C3=20 uF, electrolytic, 
400 V 


C4=0.25 wF, paper, 400 V 
Cs=0.22 wF, paper, 600 V 


Ji=Input connector, shielded, taper 


Circuit Description 


This two-stage preamplifier is 
intended for use with a high-imped- 
ance ceramic phonograph pickup. The 
circuit features a cathode-follower 
(low-impedance) output which makes 
it possible to install the preamplifier 
at distances up to 50 feet from the 
succeeding stage (tone-control or 
power amplifier). The preamplifier 
operates from a dc supply of 230 to 
300 volts and a heater supply of 6.3 
volts. These voltages can usually be 
obtained from the power supply for 
the power amplifier in the audio 
system. 


26-19 


for high-impedance 
ceramic phono pickup 
(0.5-volt output) 
Ri=1.8 megohms, 0.5 watt 
Re=Volume control, potenti- 
ometer, 0.5 megohm, audio 


Rs=0.82 megohm, 0.5 watt 
Ru=0.22 megohm, 0.5 watt 
Rs, Rs=4:000 ohms, 0.5 watt 
Re=4700 ohms, 0.5 watt 
R7z=1000 ohms, 0.5 watt 
Re=1 megohm, 0.5 watt 
Rio=1800 ohms, 0.5 watt 


The preamplifier uses a 7199 
triode-pentode in a high-gain pentode 
input stage and a triode cathode- 
follower output stage. These stages 
provide the amplification necessary 
to increase the output from a crystal 
phonograph pickup, applied at J:, to 
the level required to drive an audio 
power amplifier. The output of the 
preamplifier, coupled from the cath- 
ode of the 7199 triode section, may 
be applied directly to the power 
amplifier, or to an intermediate tone- 
control amplifier. 


LOW-DISTORTION PREAMPLIFIER 


For Low-Output, High-Impedance Microphones 


450 V 


Ri=2.2 megohms, 0.5 watt 
Re=0.1 megohm, 0.5 watt 


+250-300V 
O) 


OUTPUT 
(LOAD = 
220000 
OHMS MIN.) 


Sensitivity=3 millivolts rms input for output of 220 millivolts. 


| Parts List 


Ci=—0.047 uF, paper, 400 V 
 C2=25 uF, electrolytic, 25 V 
| Cs=0.22 uF, paper, 400 V 
Cs=40 uF, electrolytic, 


Rs=1000 ohms, 0.5 watt 
Rs=—0.47 megohm, 0.5 watt 
Rs=22000 ohms, 0.5 watt 
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Circuit Description 


This single-stage preamplifier is 
intended for use with a high-fidelity, 
high-impedance crystal or dynamic 
microphone. The circuit uses a 5879 
low-noise sharp-cutoff pentode in a 
conventional amplifier circuit that 
has a high-impedance output, a volt- 
age gain of approximately 70, and 
a flat frequency response over the 


26-20 
R4 
i 
, aati LYRE, 
6EU7 6 iT. 


R3 


RCA RECEIVING TUBE MANUAL 


LOW-DISTORTION PREAMPLIFIER (Cont'd) 


audio range. Because of its high out- 
put impedance, the preamplifier 
should be mounted on the same 
chassis as the power amplifier and 
tone-contro! amplifier (if used). 
Heater and de power for the circuit 
can be obtained from the power 
supply for the audio power amplifier. 


BASS AND TREBLE TONE-CONTROL AMPLIFIER 


+250-300 V 
O 


Ril 


TREB. 
CONTRO 


Sensitivity—0.5 volt rms input for output of 1.25 volts with controls set for flat response. 


Parts List 


Ci=0.047 wF, paper, 400 V 
Ce, Ca=20 uF, electrolytic, 
450 V 


C3=0.1 uF, paper, 400 V 
Cs=0.0022 uF, paper, 400 V 
Ce=—0.022 uF, paper, 400 V 
C7=0.22 uF, paper, 400 V 
Cs=220 pF, ceramic or mica, 


Vv 


0.5 watt 
Circuit Description 


This high-fidelity tone-control 
amplifier uses a 6EU7 low-noise twin 
triode in a two-stage amplifier cascade 
that consists of an input cathode 
follower connected to a triode voltage 
amplifier through a frequency-sensi- 
tive (tone-control) interstage cou- 


500 
Co=—0.0022 uF, paper, 400 V 
Ri=0.47 megohm, 0.5 watt 
Re=1500 ohms, 0.5 watt 
Rs, Ru=15000 ohms, 0.5 watt 
R4=22000 ohms, 0.5 watt 
Rs, Rz, Rio=0.1 megohm, 


Re=1000 ohms, 0.5 watt 

Rs=Bass control, potenti- 
ometer, 1 megohm, audio 
taper 

Re=10000 ohms, 0.5 watt 

Rie=Treble control, poten- 
tiometer, 1 megohm, 
audio taper 


pling network. The bass and treble 
controls in the coupling network can 
be adjusted to provide up to 16 dB 
of boost or attenuation (cut) at 30 
Hz and at 15 kHz. With the bass and 
treble controls set at the mid-range 
positions, the amplifier provides an 


| 


26-20 


CIRCUITS 


Circuit Description (Cont’d) 


over-all voltage gain of approxi- 
mately 2.5, and its frequency re- 
sponse is flat within +1dB from 30 
Hz to 15 kHz. 

The tone-control amplifier is de- 
signed for use immediately ahead of 
an audio power amplifier, such as the 
15-, 30-, or 50-watt unit (circuit 26- 
9, 26-10, or 26-11, respectively). 
Operating power for the tone-control 
circuit can usually be obtained from 
the power supply for the power am- 
plifier. For operating convenience, 
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BASS AND TREBLE TONE-CONTROL 
AMPLIFIER (Cont’d) 


the volume control on the power 
amplifier may be physically located 
on the tone-control chassis. In this 
case, it is advisable to insert a 
1-megohm potentiometer in place of 
the volume control on the power 
amplifier. If partial compensation for 
the reduced high- and low-frequency 
sensitivity of the ear at low volume 
levels is desired, the volume-control 
potentiometer may be replaced by a 
loudness-control potentiometer. 


26-21 SINE- SQUARE-WAVE AUDIO SIGNAL GENERATOR 


Circuit Description 
This audio-signal generator pro- 


_ vides sine-wave or square-wave out- 
_ puts at frequencies from 20 Hz to 


200 kHz. The sine-wave outputs are 
adjustable from 0 to 10 volts rms, 
and the square-wave outputs are ad- 
justable from 0 to 10 volts peak. 
The generator also provides a fixed- 
frequency (60-Hz) sine-wave output 
that is variable in amplitude from 
0 to 6 volts rms. The 117-volt, 60-Hz 
ac input power to the generator is 
converted to de operating power for 
the various circuit stages by a 6X4 
full-wave rectifier circuit. Power for 
the tube heaters is supplied by a 
6.3-volt winding of power trans- 
‘former T;. A panel lamp I. connected 


| across this secondary winding lights 
| when ON-OFF switch S; is closed to 


indicate the application of ac input 


| power to the generator. A second 
| 6.3-volt secondary winding of trans- 


former T; provides the fixed-frequency 
sine-wave output. This 60-Hz signal 


_ is coupled from the wiper arm of the 
_ output voltage control Rs; connected 
_ across the 6.3-volt winding. 


The basic excitation in the main 
signal channel of the generator is 
provided by a _ variable-frequency 


_bridged-T type of sine-wave oscil- 


lator in which the required amplifica- 
tion and switching are provided by 


the pentode section of a 6U8A triode- 
_pentode. The Frequency-Range selec- 


tor Ss, a four-position, two-section 
rotary switch, connects the proper 
combination of resistors into the 
bridged-T network to establish the 
desired frequency range for the 
oscillator—20 to 200 Hz (X1 posi- 
tion), 200 to 2000 Hz (X10 position), 
2 to 20 kHz (X100 position), or 20 
to 200 kHz (X1000 position). A two- 
gang variable (split-stator) capacitor 
Cis provides a vernier control of the 
oscillator frequency on each range. 
Capacitors C, and Cu are trimmer 
adjustments for the oscillator. 

The sine-wave signal developed 
in the plate circuit of the oscillator 
stage is coupled to the control grid 
of a 6AQ5 pentode amplifier stage 
that provides both plate and cathode 
signals. The cathode signal is the 
sine-wave output of the generator. 
The plate signal is used to derive the 
square-wave output of the generator. — 
The setting of the SINE-SQUARE 
attenuation selector S:, an eight- 
position three-section rotary switch, 
determines whether the generator 
provides sine-wave or square-wave 
outputs. In addition, the selector pro- 
vides four levels of attenuation for 
each type of output, as shown in the 
switch-position chart. 

With the attenuation selector 
set to any one of the four square- 
wave positions, the sine-wave signal 
from the plate of the 6AQ5 stage is 
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26-21 SINE- SQUARE-WAVE AUDIO-SIGNAL GENERATOR (Cont'd) 


SINE-WAVE OSCILLATOR SHAPERS 
+260 V 
Ree 
R2\ 
Joneacar 

Rig + CONTROL 

We ADy. 

RI5 

REGEN. 
CONTROL 


GENERATOR 
(20-200000 Hz) 
O 


&) ‘ 
60-Hz SINE- 


WAVE OUTPUT 
ae: 


== PNY PEew TYRE 
6U8A _ 6U8A 


TYPE TYPE f 
6AQ5A 6X4 2 


SWITCH POSITIONS 


Se Frequency Range Si Sine/Square 


1—xX1 1—Sine X10 5—Square X0.01 


2—X10 2—Sine X1 6—Square X0.1 
3—X100 3—Sine X0.1 _  7—Square X1 
4—X1000 4—Sine X0.01 8—Square X10 


This audio generator is similar to the RCA type WA-44C. 


CIRCUITS 
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26-21 SINE- SQUARE-WAVE AUDIO-SIGNAL GENERATOR (Cont’d) 


PERFORMANCE SPECIFICATIONS 


Sine-Wave Output: 0 to 8 volts rms. 
Square-Wave Output: 0 to 10 volts, peak. 
Frequency Ranges: 20 to 200 Hz; 200 to 2000 Hz; 2000 to 20000 Hz; 20000 to 200000 Hz. 


Notes: 1. “‘Sine-Square Attenuator’? Si: shown in ‘X10’’ position. 


2. “Freq. Range’’ selector, Se, shown in ‘“X1” position. 


Parts List 


Ci=0.1 uF, ceramic, 400 V 

C2, Co=0.25 uF, ceramic, 
400 V 

Cs, Ce, C7=20 uF, electro- 
lytic, 350 V 

C4=5—80 pF, trimmer 

Cs=1 uF, paper, 200 V 

Cs, Ciz=40 uF, electrolytic, 
150 V 

Ci0=100 uF, electrolytic, 
150 V 

C11, Cis, Coo=3-section elec- 
trolytic ; 20 wF, 250 V; 
60 uF, 450 V; 20 uF, 
450 V 

Cie=2.2 pF, ceramic 

Cis=3.3 pF, ceramic, 500 V 

Cu=7.5—8 pF, trimmer 

Cis=27 pF, ceramic, 600 V 

Cis=Variable, 2 gang; RCA 


stock No. 220226 or equiv. 


-Cis=50 uF, electrolytic, 
250 V 

Ii=Lamp, 3 watts, 120 V 

Is=Pilot lamp, No. 47 

Li=Reactor, RCA stock 
No. 220215 or equiv. 


Ri=3900 ohms, 2 watts 
Re, Riz, Re=1 megohm, 
0.5 watt 
R3=470 ohms, 1 watt 
R4z=3900 ohms, 1 watt 
Rs=12000 ohms, 1 watt 
Re=Potentiometer, 12000 
ohms 
R7=3300 ohms, 0.5 watt 
Rs, Ro=22000 ohms, 1 watt 
R10=56000 ohms, 0.5 watt 
Ru=Potentiometer, 250 
ohms, 0.5 watt 
Ris, Ris=Potentiometer, 
5000 ohms 
Ris=8200 ohms, 0.5 watt 
Ris=12000 ohms, 0.5 watt 
Riz=4700 ohms, 1 watt 
Ris=0.47 megohm, 0.5 watt 
Rio=0.27 megohm, 0.5 watt 
R2=15000 ohms, 2 watts 
R2i=Potentiometer, 
750 ohms 
R23=36000 ohms, 0.5 watt 
Ra=0.36 megohm, 0.5 watt 
R2s=3.6 megohms, 0.5 watt 
Ree=36 megohms, 1 watt 


Re7=8 megohms, 1 watt 
Res=0.8 megohm, 0.5 watt 
R29=80000 ohms, 0.5 watt 
Rs0=8000 ohms, 0.5 watt 
R3i=8200 ohms, 0.5 watt 
Rse=820 ohms, 0.5 watt 
Rss=82 ohms, 0.5 watt 
Rs4, R3s5=18 ohms, 0.5 watt 
Rse=Potentiometer, 

100 ohms 
R37=Potentiometer, 

100 ohms, part of assembly 

with switch Ss 
Si=Rotary switch, function 

selector, 8 position, 

3 wafer, RCA stock 

No. 220216 or equiv. 
Se=Rotary switch, range 

selector, 4 position, 

2 wafer, RCA stock No. 

220217 or equiv. 
Ss=ON-OFF switch, part of 

assembly with Raz 
Ti=Power transformer, 117 

volts rms, 60 Hz, RCA 

stock No. 220214 or 

equiv. 


Circuit Description (Cont’d) 


coupled through the Sia section of the 
selector to the shaping amplifiers. 
The shaping amplifiers consist of two 
triode limiters and a pentode cath- 
ode-follower output stage in cascade. 
The triode limiters, each of which 
uses the triode section of a 6U8A 
triode-pentode, clip the positive and 
negative peaks of the sine-wave 
input to produce a _ square-wave 
signal. This signal is applied to the 
control grid of the pentode section 
of the 6U8A triode-pentode used in 
the cathode-follower output stage. 
The resulting square-wave signal de- 
veloped across the square-wave out- 
put control Ra is coupled from the 
wiper arm of the control through the 
Sis section of the SINE-SQUARE at- 
tenuation selector to the output at- 
tenuation network. If the attenuation 


26-22 
Circuit Description 


This electronic volt-ohm meter 
can be used to measure rms values 
of ac sine-wave voltages from 0.1 to 


selector is set to one of the four 
sine-wave positions, no square wave 
is developed, and the sine-wave signal 
from the wiper arm of the sine-wave 
output control R, is coupled through 
the Sis section of the attenuation 
selector to the output network. 

The output attenuation network is 
a tapped resistive voltage divider 
that provides four output levels with 
the three lower levels successively 
decreased to one-tenth of the next 
higher one. The Sic section of the 
attenuation selector determines the 
tap on the voltage divider from 
which the sine-wave or square-wave 
output is obtained. The sine-wave or 
square-wave OUTPUT control pro- 
vides continuous adjustment of the 
output level for any attenuation 
setting. 


ELECTRONIC VOLT-OHM METER 


1500 volts, de voltages from 0.2 to 
1500 volts, peak-to-peak voltages 
from 0.2 to 4000 volts, and resistances 
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26-22 ELECTRONIC VOLT-OHM METER (Cont'd) 


AC 
OHMS 
O) 10 
COMMON Re 
© i-Sé6 TYPE 
ae F Ce Rog 
VOLTS 


9 6 
I2AU7A | 6AL5 


105-l25V 
50-60 Hz 


SWITCH POSITIONS 


Range Selector, Si Function Selector, Se 


Position 


OFF 
AC VOLT 
—DC VOLTS 
+DC VOLTS 
OHMS 


Notes: 1. Switches are shown in their maximum counterclockwise position (Si=1.5 V, 
R X 1; Se=“OFF’’). 

2. For home construction of this or a similar circuit, the complete Kit-WV-77E(K) 

or RCA-WV-98C(K) is recommended because of the large number of special com- 


‘ponents used. 
8. The accuracy of the volt-ohm meter depends upon the accuracy of the multiplier 


resistors. 
Parts List 
Bi=Battery, 1.5 V Cs=10 uF, electrolytic, Ri=0.9 megohm, 1 watt 
Ci=470 pF, ceramic disc, 400 V Rs, Ris=1 megohm, 
1600 V Fi=Fuse, 0.5 ampere 0.25 watt 
C2=0.001 ywF, ceramic disc, Mi=Meter, de, 0-200 vA Re, Rie, Res, Revz=10000 ohms, 
500 V NEe=Neon lamp 0.5 watt 
Cs=—0.47 uF, tubular, 400 V Ri=DC-voltage probe R7=20000 ohms, 0.25 watt 
C4, Cs=—0.02 wF, ceramic isolating resistor, 1 meg- Rs=70000 ohms, 0.25 watt 
disc, 400 V ohm, 0.25 watt Ro=—0.2 megohm, 0.25 watt 
Ce, C7=0.005 uF, ceramic Re=138000 ohms, 0.25 watt Rio—0.7 megohm, 0.25 watt 


disc, 200 V Rs=320000 ohms, 0.5 watt Ru=2 megohms, 0.25 watt 


: 


CIRCUITS 


26-22 
Parts List (Cont'd) 


Rie=7 megohms, 0.25 watt 
Ris=8.2 ohms, wire-wound, 
0.5 watt 
Riz=100 ohms, 0.25 watt 
Ris=1000 ohms, 0.25 watt 
Riz=0.1 megohm, 0.25 watt 
Ris=10 megohms, 0.25 watt 
R2=20 megohms, 0.25 watt 
R2=91 megohms, 0.5 watt 
Ree=10000 ohms, poten- 
tiometer ac calibration, 
0.5 watt 
Res=10000 ohms, poten- 
tiometer de calibration, 


0.5 watt 
0.25 watt 


0.25 watt 


Circuit Description (Cont'd) 


from 0.2 ohms to 1000 megohms. 
Within these over-all limits, a Range 
Selector (S:) can be used to select 
seven different measurement ranges 
for each measurement function, as 
shown in the switch-position chart. 


_ The mode of operation of the volt- 


ohm meter is determined by the set- 
ting of the five-position (OFF, AC, 
—DC, +DC, and OHMS) Function 
Selector (Sz). A section (Sep) of the 
Function Selector is also used to 
control the application of the 117- 
volt, 60-Hz, input ac power. The ac 
input power is converted to de power 
by the 1N1764 selenium rectifier and 
associated components. A_ 6.3-volt 
secondary winding of power trans- 
former T; supplies power to the tube 
heaters. A neon lamp _ connected 
across the primary of power trans- 


' former T; lights when ac power is 
applied to the circuit. 


A balanced push-pull de amplifier, 


| which includes a de microammeter M; 


connected as part of a dc bridge net- 
work between the two plate sections 


of the stage, is used as the basic 


measuring circuit for each measure- 
ment function of the volt-ohm meter. 
This circuit has a linear response, 


| excellent stability, and a very high 


input impedance. Calibration adjust- 
ments are provided for each mode of 
operation to assure that accurate 


| Measurements are obtained. If de- 
| sired, the ZERO ADJ potentiometer 


Rx may be adjusted to provide a 
center-scale zero reading on the me- 


ter, which is useful in discriminator 


and bias voltage measurements. 


R2i1=15000 ohms, poten- 
tiometer, ohms adjustment, 


R2e=10000 ohms, poten- 
tiometer, zero adjustment, 


Res=3.3 megohms, 0.5 watt 
R2o=6.8 megohms, 0.5 watt 
Rso, Rsi=330 ohms, 0.5 watt 
Rg2=15000 ohms, 0.5 watt 
Rs3s=27000 ohms, 0.5 watt 
Rss=10000 ohms, poten- 
tiometer, ac balance, 
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0.5 watt 
R35=47000 ohms, 0.5 watt 
Rse=0.22 megohm, 0.5 watt 
Si=Range selector switch, 
7 position, RCA stock No. 
217924 or equiv. 
Se=Function selector 
switch, 5 position, RCA 
stock No. 217923 or equiv. 
Ti=Power transformer, 
105-125 volts rms. 50-60 
Hz, RCA stock No. 217921 
or equiv. 


For ac voltage measurements, 
Function Selector S2 must be rotated 
to the AC position. The ac voltage to 
be measured, applied between the 
AC-OHMS and COMMON terminals, 
is coupled through contacts 10 and 9 
of S.s to the ac-voltmeter multipliers 
(R: through R.). The ac voltage from 
one of the taps on the multiplier, as 
determined by the setting of the 
Range Selector (Sis section), is recti- 
fied by the 6AL5 twin diode. The 
resultant de voltage across the recti- 
fier bleeder resistors Rs and Rau is 
proportional to the ac voltage from 
the multiplier network. This voltage 
is then coupled through contacts 4 
and 5 of Sos, through one of the 
contacts 4 through 10 (as determined 
by setting of Range Selector) and 
contact 1 of Sic, and through contacts 


‘1 and 2 of Ss to the pin 2 control 


grid of the 12AU7A twin triode in 
the balanced de amplifier. This input 
disturbs the balance of the amplifier 
and a current proportional to the ac 
input flows through the de micro-. 
ammeter connected between’ the 
plates of the 12AU7. The pointer on 
the microammeter is then deflected 
to indicate the value of the voltage 
being measured. 

With the Function Selector ro- 
tated to either —DC or +DC, a de 
voltage being measured is coupled 
through the 1-megohm probe R,, the 
DC VOLTS terminal, and contacts 6 
and 5 of Ses to the de-voltmeter multi- 
pliers (Ro. through Riz). The 1-meg- 
ohm resistance of the dc _ probe 
together with the resistance of the 
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multipliers results in an input re- 
sistance of 11 megohms for de volt- 
age measurements. The dc voltage 
from the appropriate tap on the 
multiplier network selected by the 
Sic and Sip sections of the Range 
Selector is coupled through contact 1 
of these switch sections (or contact 
3 of Sic) and contacts 1 (or 3) and 
2 of Ses to the input of the balanced 
dc amplifier. The pointer of the micro- 
ammeter in the balanced amplifier 
is then deflected to provide an indica- 
tion of the value of the de voltage 
being measured. The Sc section of 
the Function Selector reverses the 
connections of the microammeter 
when the Function Selector is rotated 
from —DC to +DC so that current 
will flow through the microammeter 
in the same direction regardless of 
whether a negative or positive de 
voltage is being measured. 


26-23 CATHODE-RAY 
Circuit Description 

This oscilloscope provides a 38-inch 
cathode-ray-tube display of voltage 
waveforms at frequencies from 5.5 
Hz to 5.5 MHz. It is very useful, 
therefore, for signal tracing and 
monitoring in the servicing of black- 
and-white and color television re- 
ceivers, AM and FM radio receivers, 
high-fidelity audio systems, and 
other types of electronic equipment. 
The sensitivity of the oscilloscope 
is such that each 0.1 volt rms applied 
to the vertical-input terminal results 
in a 1-inch vertical deflection of the 
electron beam on the 38-inch cathode- 
ray-tube screen. The unit operates 
from a 117-volt, 60-Hz ac power line. 
A 6X4 transformer-coupled full-wave 
rectifier circuit converts the ac input 
power to the +320 volts used as the 
main de supply voltage for the oscil- 
loscope. A half-wave rectifier circuit 
that uses a 6C4 triode connected to 
operate as a diode converts the ac 
power developed across a high-volt- 
age winding of power transformer 
T, to the —680 volts required for 
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For resistance measurements, 
the Function Selector is rotated to 
the OHMS position, and the external 
resistance to be measured is con- 
nected between the AC-OHMS and 
COMMON terminals of the volt-ohm 
meter. A 1.5-volt dry cell then causes 
current to flow through the external 
resistance, through contacts 10 and 
11 of Sos, and through one of the 
ohmmeter-section multiplier resistors 
(Ris through Ri), as determined by 
the setting of the Range Selector 
(Sis section). Because the multiplier 
resistance is fixed for each range, the 
voltage developed across the external 
resistance provides an accurate indi- 
cation of the value of this resistance. 
This voltage is coupled through con- 
tacts 10 and 2 of Sea to the input 
of the balanced de amplifier. The 
pointer of the microammeter is then 
deflected to indicate the value of the 
resistance being measured. 


OSCILLOSCOPE 


operation of the 3AQP1 cathode-ray 
tube. A 6.3-volt tap on the high- 
voltage winding of T, provides the 
heater power for the 6C4. A 6.3-volt 
secondary winding of T, provides the 
heater power for the 3AQP1 cathode- 
ray tube, and a center-tapped 12.6- 
volt winding supplies heater power 
for the remainder of the tubes in the 
oscilloscope. 

A signal waveform applied to 
the vertical-input terminal is routed 
through contacts of the Sia section 
of the Vertical Range selector to one 
of the input attenuation networks. 
The Sis section of the Vertical Range 
selector couples the attenuated sig- 
nal waveform from the appropriate 
input network to the input of the 
vertical amplifiers. The Sic and Sip 
sections of the Vertical Range selec- 
tor automatically switch the vertical 
amplifiers from wide-band to nar- 
row-band operation in the three 
highest - gain (lowest - attenuation) 
positions. With the Vertical Range 
selector in the CAL position, the 
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Ci, Ca, Ce, Cs, Cui=Trimmer 
capacitors, 4—40 pf, Arco 
No. 422 or equiv. 

Co, Cis, Cio, C21, Co5s—0.1 uF, 

| paper, 400 V 
C4=64 pF ceramic disc, 

500 V 

Cs=22 pF, ceramic disc, 
500 V 

| C7=140 pF, ceramic disc, 

500 V 


| Co=410 pF, ceramic disc, 
500 V 


U2aT7 


Cio, Cis, C4o, Cs3z=20 uF, 
electrolytic, 450 V 

Cie=1500 pF, ceramic disc, 
500 V 

Cu=1200 pF, ceramic disc, 
500 V 


Cie, Cos, Cos=0.02 uF, 
ceramic disc, 600 V 
C17, Css=10 uF, electrolytic, 

450 V 
Cis, C4o=40 uF, electrolytic, 
450 V 


C2=560 pF, ceramic disc, 


Re2 Re3 
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500 V 

Cz2=0.05 uF, ceramic disc, 
200 V 

C2o3s=0.05 uwF, paper, 200 V 

C2e=5 pF, ceramic disc, 
150 V 

Co7=0.22 wF, paper, 400 V 

Cos=0.022 uF, paper, 400 V 

C2e=2200 pF, ceramic disc, 
400 V 

Cs0=220 pF, ceramic disc, 
400 V 

Csi=15 pF, ceramic disc, 
500 V 
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Parts List (Cont'd) 


Cs2=180 pF, ceramic disc, 
200 V 

Cs33=150 pF, ceramic disc, 
200 V 

Cs1, Cas, C37, Cai=0.1 uF, 
paper, 200 V 

Cse, C4s, Cas—0.01 uF, 
ceramic disc, 600 V 

Cu=0.5 wF, paper, 1000 V 

C4az=12 pF, tubular ceramic, 
150 V 

I1=Pilot lamp, No. 47 

Li=Peaking coil, 20 wH 

Le, Ls=Peaking coil, 36 wH 
(wound on 10,000-ohm, 
0.5-watt resistor) 

Ri=0.68 megohm, 0.5 watt 

Rez, Ree, Rez, Res, Rro=0.47 
megohm, 0.5 watt 

R3=0.91 megohm, 0.5 watt 

Ri=0.11 megohm, 0.5 watt 

Rs, Rz, Riz, Rei, Rao, R4s=—1 
megohm, 0.5 watt 

Re=3300 ohms, 0.5 watt 

Rs, Rae, Rss, R34=10000 
ohms, 0.5 Watt 

Ro, Ree, R71, Rss=15000 
ohms, 0.5 watt 

R10o=820 ohms, 0.5 watt 

Ru=47000 ohms, 0.5 watt 

Ris—Variable, wire-wound, 
5000 ohms, 2 watts, Claro- 
stat A43-5000 or equiv. 

Ru=6800 ohms, 1 watt 

Ris, Reo, Ree, Res=1200 ohms, 
0.5 watt 

Rie=2200 ohms, 0.5 watt 
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Riz=Wire-wound, 2500 
ohms, 5 watts, IRC Type 
PW5 or equiv. 

Ris=100 ohms, 0.5 watt 

Rie=4700 ohms, 1 watt 

R22=820 ohms, 1 watt 

Res=0.22 megohm, 0.5 watt 

R2=82000 ohms, 0.5 watt 

Res=120 ohms, 0.5 watt 

Res, R37=1800 ohms, 1 watt 

Rz0, Rse=1000 ohms, 

0.5 watt 

Rsi=Wire-wound, 2400 
ohms, 5 watts, IRC Type 
PW5 or equiv. 

R2as—=5000 ohms, 0.5 watt 

Rese=1.2 megohm, 0.5 watt 

Ra, Ras, Res, Rese=—0.82 
megohm, 0.5 watt 

Raz, Ras=Variable, 1 
megohm, 0.5 watt 

Ras=Variable, 0.1 megohm, 
0.25 watt 

R4s=0.18 megohm, 0.5 watt 

Raz, Rzz=Variable, 0.25 
megohm, 0.5 watt 

R4g=0.1 megohm, 1 watt 

Rs0=68000 ohms, 0.5 watt 

Rsi=3300 ohms, 0.5 watt 

Rse=0.27 megohm, 0.5 watt 

Rs3s=680 ohms, 0.5 watt 

Rss=39000 ohms, 0.5 watt 

Rss=Variable, 5 megohms, 
0.5 watt 

Rse, Rss, Rev=2.7 megohms, 
0.5 watt 

Rs7=3.3 megohms, 0.5 watt 
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Rss, Rv, Rzs, Rei=0.12 
megohm, 0.5 watt 
Reo, Rvo=10 megohms, 


Res=—Variable, 2 megohms, 
0.5 watt 

Res=—Variable, 50000 ohms, 
0.5 watt 

R7z3=0.1 megohm, 0.5 watt 

Ru=Variable, 10000 ohms, 
0.25 watt 

R7ze=—4700 ohms, 0.5 watt 

Rzs=Wire-wound, 1500 
ohms, 7 watts, IRC Type 
PW7 or equiv. 

Rso—Variable, 0.5 megohm, 
0.5 watt 

Ree=—Variable, 75000 ohms, 
0.5 watt (includes ac 
switch) 

Si=Rotary switch, vertical 
range selector, 9 positions, 
4 sections, RCA stock 
No. 219199 or equiv. 

Se=Switch, dpdt, sync, 
Stackpole Type SS-33 
or equiv. 

Ss=Rotary switch, hori- 
zontal sweep selector, 6 
positions, 5 sections, RCA 
stock No. 219200 or equiv. 

Ti=Power transformer, 117 
volts, 60 Hz, RCA stock 
No. 218122 or equiv. 

X, Y, Z,—Test points 


For home construction of this circuit, the complete Kit RCA-WO-33A (K) is recommended 
because of the large number of special components used. This circuit is also available in 
wired form as the RCA-WO-33A. 
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vertical-input terminal and input at- 
tenuation networks are disconnected 
from the vertical amplifiers, and an 
internal calibrating (reference) volt- 
age, obtained from the junction of 
voltage-divider resistors R, and Ro, 
is applied to the input of the vertical 
amplifiers. This calibrating voltage, 
the fact that the input attenuation 
networks are voltage calibrated, and 
the use of a graph screen scaled di- 
rectly in volts make possible the use 
of the oscilloscope as a visual peak- 
to-peak voltmeter. 

The signal waveform from the 
input attenuation network is ampli- 
fied by a two-stage vertical-ampli- 
fier cascade that uses a 6BR8 in 
a high-gain pentode input stage and 
a triode voltage amplifier. The out- 
put of the triode amplifier drives a 
6BK7 twin triode used in the ver- 
tical paraphase amplifier. The 6BK7 
is operated in a push-pull differen- 


tial-amplifier configuration to pro- 
vide two equal-amplitude outputs 
(one from each plate section) that 
are 180 degrees out of phase. These 
signals are applied to opposite ver- 
tical deflection plates of the 3AQP1 
cathode-ray tube to provide the push- 
pull vertical deflection of the elec- 
tron beam that causes the horizontal 
sweep to track the signal waveform 
applied to the vertical-input termi- 
nal. The exceptionally high gain of 
the vertical-amplifier stages make 
the oscilloscope sensitive enough to 
provide useful displays of signals 
from low-level microphones, phono- 
graph pickups, and other low-output 
sources. The VERT. CAL. control Ras 
in the cathode circuit of the vertical 
paraphase amplifier adjusts the sen- 
sitivity or calibrates the vertical 
amplifier to correspond with the po- 
sition of the Vertical Range selector. 

The circuits used to produce the 
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horizontal sweep on the oscilloscope 
screen include a horizontal oscillator 
(sawtooth generator) and a horizon- 
tal paraphase amplifier, each of 
which uses a 12AT7 twin triode. The 
oscillator generates sawtooth wave- 
forms, at frequencies from 15 Hz 
to 75 kHz, in four basic ranges. The 
Sweep Selector S; connects the prop- 
er combination of capacitors into the 
stage for each range. The Sweep 
Vernier control (ganged potentiom- 
eters Ris and Rs), which overlaps the 
basic frequency ranges, provides 
exact adjustment of the sweep fre- 
quency. The oscillator exhibits ex- 
cellent stability at high sweep rates, 
has a fast retrace, and provides ade- 
quate linearity throughout its over- 
all frequency range. With the Sweep 
Selector set to any of the positions 
3 through 6, the sawtooth waveform 
from the oscillator is applied to the 
pin 7 control grid of the 12AT7 
twin triode used in the horizontal 
paraphase amplifier. The horizontal 
paraphase amplifier, which is essen- 
tially identical to the vertical para- 
phase amplifier except for significant 
differences in frequency - response 
characteristics, develops two equal- 
amplitude sawtooth waveforms that 
are 180 degrees out of phase. These 
waveforms are applied to opposite 
horizontal-defiection plates of the 
3AQP1 cathode-ray tube to provide 
the push-pull deflection of the elec- 
tron beam that results in a linear 
horizontal sweep on the oscilloscope 
screen. 

The horizontal oscillator may be 
synchronized by either internal or 
external signals. With the Sync Se. 
lector S2 set to INT, a signal from 
the vertical paraphase amplifier 
(points A, and B,) synchronizes the 
oscillator to assure that the start of 
the horizontal sweep is coincident 
with the start of the signal applied 
at the vertical-input terminal. For 
internal-syne operation, the Sync/ 
Phase control Ru; at the input of the 
oscillator has its zero setting at the 
mid-range position and may be used 
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to adjust both the amplitude and 
phase of the synchronizing voltage 
to lock the oscilloscope pattern to a 
stationary position. With the Sync 
Selector set to EXT, a signal from 
an external source, coupled through 
the EXT. SYNC/H INPUT terminal 
and contacts of Ssr (in positions 3 
through 6) is used to synchronize 
the oscillator. For external-sync op- 
eration, the Sync/Phase control ad- 
justs the amplitude of the external 
synchronizing voltage by normal 
clockwise rotation and the phase con- 
trol feature is not provided (center 
position of control is not zero). 

If desired, a signal from an ex- 
ternal horizontal oscillator or the 
60-Hz line voltage may be used to 
produce the sweep on the oscillo- 
scope screen. With the Sweep Selec- 
tor set to either HOR IN or to LINE, 
the horizontal oscillator is discon- 
nected from the circuit, and the in- 
put to the horizontal amplifier is 
then obtained from either the EXT 
SYNC/H INPUT terminal or the 
center-tapped 12.6-volt heater wind- 
ing of power transformer T;. 

The three-lead accessory probe 
shown with the circuit schematic 
facilitates the use of the oscillo- 
scope. The ground lead of the probe 
is connected to the ground terminal 
of the oscilloscope, and the vertical 
input is then applied through the di- 
rect or the X10 attenuation lead. 
When the direct lead is used, the 
signal is applied directly to the ver- 
tical-input terminal. When the at- 
tenuation lead is used, a high-im- 
pedance network in the probe is 
connected in series with the test 
point and the vertical-input terminal 
of the oscilloscope. This high-imped- 
ance network presents an over-all 
input resistance of 10 megohms and 
an input capacitance of approxi- 
mately 10 picofarads to the test cir- 
cuit. This high impedance reduces 
circuit-loading effects and permits 
use of the oscilloscope in circuits 
which do not function properly if 
loaded by a conventional oscilloscope. 
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26-24 ALL-PURPOSE DC POWER SUPPLIES 
i 
T 
63V TO HEATERS RI = 
B+ 
TYP 
Fy 5BC Rp * 
TO FILTER C| C2 
1OR 2 B- 
GILTER bei = 
Ly 
B+ 
POWER SUPPLY |! Ra* 
a Laake or See B 
C2 
cf ay 
FILTER 2 = = 
Rj R2 
TO HEATERS B+ 
Rp* 
TO FILTER FILTER 3 == => = 
y2..OR > 
POWER SUPPLY 2 
POWER TRANS- CHOKE (L1) Ri Re Ci, Ce FIL- OUTPUT 
SUPPLY FORMER TER VOLTS MA 
1 Stancor 140 mA, 7H, 33 ohms —_ 40 uF 360 60 
(5BC3) PC or PM 165 ohms 5W 450 Vdc 1 340 80 
8177 Stanecor C1421 320 120 
(300-0-300) or equiv. 
or equiv. 235 60 
2 230 80 
215 120 
1 Stancor 200mA, 4H, 56 ohms 40 uF 450 120 
(5BC3) PC or PM 145 ohms 10W 600 Vde 1 425 160 
8412 Thordarson 410 200 
(400-0-400) 20C54 —i— ——— en 
or equiv. or equiv. 310 120 
2 300 160 
280 200 
a 
2 Stancor 80 mA, 12H, 500 ohms 500 ohms 40 uF 350 20 
(6X4) P-6358 375 ohms 5W 3W 450 Vdc 1 300 40 
(300-0-300) Thordarson 260 60 
or equiv. 20C53 
or equiv. 250 20 
2 230 40 
220 60 
345 20 
3 300 40 
250 60 
Pipette cb et, te poirot pal ere war aati Siete ei SE Reames sateen 
2 Stancor 80 mA, 12H, 500 ohms 500 ohms 40 uF 265 20 
(6X4) PM or PC 875 ohms 5W 3W 450 Vdc 1 225 40 
8419 Thordarson 190 60 
(240-0-240) 20C53 erent 
or equiv. or equiv. 200 20 
2 180 40 
170 60 
260 20 
“ 220 40 
180 60 


* Bleeder Rs can be omitted if an external load is permanently connected across the ouput 
terminals. Bleeder current should be approximatly 10 per cent of the load current. 
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Circuit Description 


In these power-supply circuits, 
5BC3 and 6X4 full-wave rectifier 
tubes are used to convert ac input 
power to de output power in various 
combinations of output voltage and 
load current. The 5BC3 tube is a 
directly heated novar type intended 
for use in power supplies for radio 
equipment, television receivers, and 
other applications that have rela- 
tively high de requirements. The 6X4 
tube is an indirectly heated minia- 
ture type used primarily in power 
supplies for automobile and ac-oper- 
ated radio receivers and other equip- 
ment that have moderate dec require- 
ments. 

In each rectifier circuit, the 117- 
volt ac input power is applied to the 
primary of a step-up power trans- 
former T;. The two plate sections of 
the rectifier tube are connected to 
opposite ends of the center-tapped 
secondary winding of transformer 
Ti. With respect to the grounded 
center tap, the voltage applied to 
each plate of the rectifier tube, there- 
fore, is 180 degrees out of phase 
with that applied to the other plate. 
With an external load connected to 
the rectifier cathode, pulses of cur- 
rent flow alternately to one plate 
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and then to the other plate for each 
half cycle of the ac input power. 
This 120-Hz pulsating current de- 
velops a positive dc voltage across 
the load circuit. 

Removal of virtually all the 
120-Hz ripple component from the 
de output can be accomplished by 
connection of a suitable filter net- 
work between the rectifier output 
(cathode) and the load circuit. Either 
Filter 1 or Filter 2 provides ade- 
quate filtering for the 5BC3 circuit. 
Any one of the three filter networks 
is satisfactory for use with the 6X4 
circuit. Filter 3 is not recommended 
for use with the 5BC3 circuit be- 
cause the use of the two resistors 
Ri and Re» in series with the rela- 
tively high output results in exces- 
sive power loss. 

The chart shown with the recti- 
fier circuits lists a wide range of dc 
output voltage obtainable for vari- 
ous values of load current. Proper 
selection of power transformer Th, 
of the type of filter network, and 
of the values of filter choke L: and 
resistors Ri and R: results in the 
desired combination of output volt- 
age and current. 


BLACK-AND-WHITE TELEVISION RECEIVER 


Circuits 26-25 through 26-29 are 
essentially identical to the corre- 
sponding circuits in the RCA-KCS- 
152 Television Receiver. These cir- 
cuits comprise a complete intercar- 
rier television receiver with the 
exception of the deflection coils and 
the picture tube. Portions of any 
television receiver, however, are re- 
quired to operate over an extremely 
wide range of very high frequencies. 
The construction of such circuits 
requires more than ordinary skill 
and experience and the use of so- 
phisticated test equipment (see gen- 
eral consideration for the construc- 
tion of high-frequency and _ broad- 
band circuits at the beginning of 


this section). Home construction of 
such circuits is not reeommended un- 
less the builder has had consider- 
able experience in this type of work. 

The chassis of circuits 26-25 
through 26-29 are connected to one 
side of the ac line during operation. 
Servicing of these circuits should 
not be attempted by persons not 
familiar with the following precau- 
tions necessary when working on this 
type of equipment: 


1. An isolation transformer 
should be inserted between 
the receiver and the ac line 
before any servicing is at- 
tempted. 
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2. If the receiver must be op- 
erated directly from the ac 
supply, the power plug should 
be inserted in the proper di- 
rection to connect the chas- 
sis to the ground side of the 
ac line. An ac_ voltmeter 
should be used to measure 
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the voltage between the chas- 
sis and the power-source 
ground; no voltage reading 
should be obtained. If a read- 
ing is obtained, the power 
plug should be reversed and 
another check made for a 
zero reading. 


VHF TUNER 


For Black-and-White Television Receiver 


Circuit Description 


This vhf tuner selects the de- 
sired vhf frequency channel, ampli- 
fies composite video signals in the 
frequency channel selected, and con- 
verts the signal frequencies to the 
45.75-MHz picture intermediate fre- 
quency and the 41.25-MHz sound in- 
termediate frequency used in televi- 
sion receivers. When used with a 
uhf tuner, the vhf tuner is operated 
as a two-stage broadband rf ampli- 
fier tuned to 44 MHz (center fre- 
quency of the if band) and is es- 
sentially a pre-if amplifier for the 
television receiver. In each mode of 
operation, the tuner has a band pass 
that is broad enough to pass all the 
video information (including syn- 
chronizing and equalizing pulses) 
and the sound information super- 
imposed on the video and sound car- 
rier frequencies and has sufficient 
selectivity to assure adequate ad- 
jacent-channel and image-frequency 
rejection. The +140 volts used as 
the B+ supply for the vhf tuner is 
obtained from the low-voltage power 
supply of the receiver. The heaters 
of the tubes in the circuit are con- 
nected in series with those of other 
tubes in the receiver, and power for 
the series heater string is obtained 
directly from the input ac power 
line. 

The antenna used with the vhf 
tuner may be either a 75-ohm mono- 
pole, as used with portable receivers, 
or a balanced 300-ohm antenna. A 
balanced 300-ohm antenna system 


can be matched to the unbalanced 
75-ohm tuner input by means of the 
antenna-matching balun T;. A 13- 
position channel selector, which con- 
sists of several wafer-switch sec- 
tions (S: through S.) mounted on 
a common shaft, establishes the op- 
erating frequency of the tuner for 
each of the vhf channels 2 through 
13 or adapts the vhf tuner for opera- 
tion with a uhf tuner. With S, set 
to any of the channel positions 2 
through 13, the selected-channel sig- 
nal from the vhf antenna is coupled 
through contacts U and 2 of Sa 
and input transformer T: to the rf 
amplifier, and the input lead from 
the uhf tuner is not connected to 
the vhf circuit. 

The vhf input signals are am- 
plified by the 83GK5 high-mu frame- 
grid triode used in the rf amplifier 
stage. The Ss: section of the channel 
selector connects the appropriate 
combination of the inductors Ls 
through Lis into the grid circuit of 
the rf amplifier to tune this stage to 
the desired frequency channel. The 
age bias voltage applied to the con- 
trol grid of the 3GK5 triode auto- 
matically controls the gain of the 
rf stage. The bias voltage, which 
varies directly with the amplitude 
of the received signal, is derived by 
a keyed age amplifier in the televi- 
sion receiver. 

The output of the rf amplifier is 
coupled through a resonant imped- 
ance network to the control grid of 
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Parts List 


Ci, Co=82 pF, +5%, dual 
disc, ceramic, 500 V, 
N750 

Cs, C4, Cs, Cis, Cis=1000 pF, 
feedthrough, 500 V 

Ce=12 pF, 5%, ceramic, 
500 V, N750 

C7=20 pF, +5%, feed- 
through, 500 V, N470 

Cs=0.56 pF, +5%, headed 
lead, 500 V 

Co=100 pF, ceramic, 500 V, 
N1500 

C10=0.22 uF, ceramic, 500 V 

Cu=0.82 pF, headed lead, 
500 V 

C1282 pF, +5%, feed- 
through, 500 V, N750 

Ci3=8 pF, ceramic, 500 V 

Cus=10 pF, +5%, radial 
leads, ceramic, 500 V, 


N330 

GIMMICK=Trimmer-capaci- 
tor plate 

La, Le, Ls=RF coils ; with 
two 82-picofarad capaci- 
tors, forms high-pass filter 
(antenna input network), 
RCA Stock No. 114458 
or equiv. 

L4=RF amplifier grid coil, 
part of Ss assembly 

Ls through Lis=RF-amplifier 
tuning coils, part of Ss 
assembly 

Lise=Mixer grid coil, part 
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of Se assembly 

Luz=Interstage coupling coil 
for rf amplifier and mixer, 
part of Se assembly 

Lis through L2=Mixer tun- 
ing coils, part of Se 
assembly 

Lso=Variable rf coil ; mixer 
plate tuning adjustment ; 
RCA stock No. 112909 
or equiv. 

La=RF choke 

Lae=Variable rf coil; local- 
oscillator tuning adjust- 
ment for channel 13 

Ls3 through L4s=Local- 
oscillator tuning coils 
(variable coil Lss is tun- 
ing adjustment for channel 
6), part of S1 assembly 

Las—Variable rf coil; fine- 
tuning control; RCA 
Stock No. 113323, or 
equiv. 

Ri=4700 ohms, 1 watt 

R2=5600 ohms, 0.5 watt 

R3=47000 ohms, 0.5 watt 

Ri=0.1 megohm, 0.5 watt 

Rs, R7=10000 ohms, 0.5 watt 

Re, Rio=—1000 ohms, 0.5 watt 

Rs=2200 ohms, 0.5 watt 

Ro=6800 ohms, 0.5 watt 

Si=Loeal-oscillator section 
of channel-selector switch ; 
stator assembly, RCA 
Stock No. 114462 or 


equiv., includes local- 
oscillator tuning coils 
Ls3 through Las 

Se=Mixer section of chan- 
nel-selector switch ; stator 
assembly, RCA Stock No. 
114461 or equiv., includes 
mixer tuning coils Ls, 

Le, and Lis through Les 

Ss=RF amplifier section of 
channel-selector switch ; 
stator assembly, RCA 
Stock No. 114460 or equiv., 
includes rf-amplifier tun- 
ing coils La and Lz 
through Liz 

S4=VHF-UHF function se- 
lector ; two-section switch 
ganged with channel se- 
lectors, Si, Se, and Ss; 
RCA Stock No. 114185 
or equiv. 

Ti—Antenna-matching 
balun ; matches 300-ohm 
balanced antenna-lead 
line to 75-ohm unbalanced 
receiver-input line; RCA 
Stock No. 111973 or equiv. 

Te=—Antenna transformer ; 
RCA Stock No. 113195 
or equiv. 

Zi, Za—Resistance-capaci- 
tance network (capristor), 
RCA Stock No. 109956 
or equiv. 


Notes: 1. All switches are ganged together on same shaft and are shown with shaft in 


channel 13 position. 
2. Voltages shown are obtained with no signa] input. 


3. For de voltage and heater supply, see circuit 26-29, page 616. 
4. See additional notes on page 603 


Circuit Description (Cont’d) 


the 6KZ8 pentode section used in the 
mixer stage. Section S: of the ganged 
channel selector selects the proper 
combination of the inductors Lis 
through Ls» to tune the mixer input 
circuit to the same operating fre- 
quency as that of the rf amplifier. A 
signal from the plate of the 6KZ8 
triode section used in the local-oscil- 
lator stage is also applied to the 
input circuit of the mixer. Section S: 
of the channel selector connects the 
right combination of the inductors Las 
through I.s into the oscillator res- 
onant circuit to maintain the operat- 
ing frequency of the oscillator at 
45.75 MHz above the video carrier 
frequency (41.25 MHz above the 
sound carrier frequency) of the vhf 
channel selected by the tuner. Induc- 
tor Ls: in the series-resonant feedback 
circuit of the oscillator is the fine- 


tuning adjustment for the vhf tuner. 


This adjustment assures that the 
oscillator frequency accurately tracks 
the input tuning in each channel. 

The signals from the rf am- 
plifier and the local oscillator are 
heterodyned in the mixer stage to 
produce the 45.75-MHz amplitude- 
modulated and 41.25-MHz frequen- 
cy-modulated difference frequencies 
used as the picture and sound inter- 
mediate frequencies, respectively, in 
the television receiver. The picture 
and sound if signals are coupled from 
the plate of the mixer to the if stages 
of the receiver. 

When the multiple-section chan- 
nel selector is rotated to the U posi- 
tion (for uhf operation), a connec- 
tion from the B+ line of the vhf 
tuner through a 5600-ohm dropping 
resistor Re, contacts 4 and 10 of Sua, 
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and a 4700-ohm dropping resistor R: 
provides the B+ voltage for the uhf 
tuner. In addition, transformer T:, 
which provides the input to the rf 
amplifier, is connected through con- 
tacts 2 and 13 of S.s to the output 
of the uhf tuner, and the signal from 
the vhf antenna is shorted to ground 
through contacts U and 12 of Su. 
The input to the rf amplifier is then 
the amplitude-modulated 45.75-MHz 
picture if and frequency-modulated 
41.25-MHz sound if signals from the 
uhf tuner. 

In the U positions, switch sec- 
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tions Ss and Sz select the tuning in- 
ductors required for operation of the 
rf amplifier and mixer stages as 
broadband 44-MHz amplifiers, and 
section S, disables the oscillator 
stage by connection of the oscillator 
control grid directly to ground 
through switch contacts 2 and U. 
With these changes, the vhf tuner 
essentially becomes a broadband 44- 
MHz amplifier which provides two 
stages of amplification of the picture 
and sound if signals ahead of the re- 
ceiver main if strip. 


VIDEO-IF AMPLIFIERS AND 


SOUND-CHANNEL CIRCUITS 


For Black-and-White Television Receiver 


Circuit Description 


These circuit stages are typical 
of those used in the if and audio 
channels of any intercarrier type of 
black-and-white television receiver. 
The over-all circuit operates from a 
de supply of +150 volts obtained 
from the receiver low-voltage (B+) 
de power supply. The heaters of the 
tubes in the circuit are connected in 
series with those of tubes in other 
sections of the receiver. Operating 
power for the series heater string 
is obtained directly from the 117-volt 
ac power line. 

The input from the vhf tuner con- 
sists of amplitude-modulated 45.75- 
MHz picture if signals and frequen- 
cy-modulated 41.25-MHz sound if 
signals. This composite input is cou- 
pled by a broadly tuned bandpass 
filter network to the control grid of 
the 4JD6 remote-cutoff pentode used 
in the first picture if amplifier. A de 
bias voltage proportional to the in- 
put signal from the age amplifier 
is also applied to the control-grid 
circuit to provide automatic gain 
control of this stage. The output of 
the first picture if amplifier is cou- 
pled by the single-tuned transformer 
T, to the control grid of the 4JC6A 
pentode used in the second picture 
if amplifier. The double-tuned trans- 


former T. couples the output of this 
stage to the video detector (CR: 
and associated components). The in- 
put filter network and picture if 
transformers T, and T: are stagger 
tuned to obtain the broad response 
for the if amplifiers required to as- 
sure adequate passage of both the 
45.75-MHz video and 41.25-MHz 
sound if signals. 

The video detector demodulates 
the 45.75-MHz picture if signal, and 
the resultant video signal is coupled 
through inductors L; and L, and the 
lower winding of transformer T; to 
the video amplifier (shown in cir- 
cuit 26-27). The video detector also 
operates as a second mixer circuit. 
The 45.75-MHz picture if signal and 
the 41.25 sound if signal are hetero- 
dyned to produce a second sound if 
earrier of 4.5 MHz. This 4.5-MHz 
second sound if carrier is still fre- 
quency-modulated by the audio com- 
ponents contained in the original rf 
signal input at the receiver antenna. 
The sound-takeoff transformer Ts, 
which forms a selective load imped- 
ance for the detector circuit at 4.5 
MHz, couples the 4.5-MHz sound if 
signal to the control grid of the 
pentode section of a 6GH8A triode 
pentode used in the sound if ampli- 
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Parts List 
Ci, Ce=470 pF, ceramic, 
500 V 


Ce, C7=0.001 pF, ceramic 
500 V 

Cs=7 pF, ceramic, 500 V, 
N150 

Cs=2 pF, ceramic, 500 V, 
NPO 


C5=56 pF, 5%, ceramic, 
500 V, N750 

Cs=560 pF, ceramic, 500 V 

Co=18 pF, 5%, ceramic, 
500 V, N220 

Cio=6 pF, ceramic, 500 V 

Cu=10 pF, ceramic, 500 V, 
NPO 


C12=39 pF, ceramic, 500 V, 
N150 

Cis=68 pF, ceramic, 500 V, 
N750 


Cus, Cio=0.01 wF, ceramic, 
500 V 

Cis, Ci7z=12 pF, part of T4 

Cis, Cis=0.0022 uF, ceramic, 
500 V 

C2oo=10 pF, part of Ts 

C2u=680 pF, ceramic, 500 V 

Co2=0.047 uF, paper, 200 V 

Ces=0.01 wF, ceramic, 
500 V 

C2=0.0068 wF, ceramic, 
500 V 

CRi=Video detector, crystal 
diode, RCA Stock No. 
112524 or equiv. 

Iu=RF coil, RCA Stock No. 
114815 or equiv. 

Le=RF coil, RCA Stock No. 
114314 or equiv. 

Ls=RF coil, 47.25-MHz trap 


RCA Stock No. 113097 
or equiv. 
Lu=RF coil, RCA Stock No. 
113097 or equiv. 
Ls=Video-detector peaking 
coil, 36 wH, RCA Stock 
No. 109758 or equiv. 
L7=Filter choke (reactor), 
2.7 wH, RCA Stock No. 
107463 or equiv. 
Ri=3300 ohms, 0.5 watt 
Re=1000 ohms, 0.5 watt 
Rs=39 ohms, +5%, 
0.5 watt 
R1=4700 ohms, +5%, 
0.5 watt 
Rs=1500 ohms, 1 watt 
Re=100 ohms, 0.5 watt 
R7=470 ohms, 0.5 watt 
Rs=3000 ohms, +5%, 
0.5 watt 
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VIDEO-IF AMPLIFIERS AND 
SOUND-CHANNEL CIRCUITS (Cont'd) 


Parts List (Cont'd) 
Re=820 ohms, 0.5 watt 
Rio=82000 ohms, 0.5 watt 
Ru=15000 ohms, 1 watt 
Ri2=560 ohms, 0.5 watt 
Ris=470 ohms, 0.5 watt 
Rius=0.47 megohm, 0.5 watt 
Ris=0.39 megohm, 0.5 watt 
Rise=Volume control, poten- 
tiometer, 1 megohm 
Riz=180 ohms, 0.5 watt 
Ti=First pix if transformer, 


or equiv. 


RCA Stock No. 109158 


Te=—Second pix if trans- 
former, RCA Stock No. 
114317 or equiv. 

Ts=Sound take-off trans- 
former, 4.5-MHz, RCA 
Stock No. 114489 or equiv. 

Ts=Sound if transformer 
(includes primary and 
secondary capacitors), 


RCA Stock No. 104137 
or equiv. 

Ts=Sound detector resonant 
circuit (includes 10-pF 
capacitor), RCA Stock 
No. 109948 or equiv. 

Te—Audio output trans- 
former, matches speaker 
voice-coil impedance to 
tube plate load, RCA 
Stock No. 114490 or equiv. 


Notes: 1. Voltages shown are obtained with no signal input. 
2. For de voltage and heater supply, see circuit 26-29, page 616. 


3. See additional notes on page 603. 


Circuit Description (Cont’d) 

fier. The amplified if signal from 
this stage is coupled by the doubled- 
tuned 4.5-MHz transformer T, to the 
6HZ6 audio detector-amplifier stage. 
This stage demodulates the 4.5-MHz 
sound if signal and amplifies the re- 
sultant audio signal voltage. The 


- +250 volts used as the plate supply 


for the 6HZ6 is obtained from the 
horizontal output stage (shown in 
circuit 26-28) of the receiver. 

The audio-signal power required 


26-27 


Circuit Description 

This circuit shows video, age, 
and sync amplifiers for a black-and- 
white television receiver. The video 
and sync amplifiers operate from a 
plate supply (Bt) voltage of 150 


- volts obtained from the receiver low- 


voltage power supply. The plate sup- 
ply voltage for the age amplifier is 
a positive keying pulse from the 
high-voltage transformer in the re- 
ceiver. The heaters of the three tubes 
are connected in series with those 
of tubes in other sections of the re- 
ceiver. Operating power for the se- 
ries heater string is obtained di- 
rectly from the ac power line. 

In the video amplifier, the pen- 
tode section of an 11LQ8 triode-pen- 
tode provides the required amplifica- 
tion of the video signal. The video 
signal is coupled from the video 
detector to the control grid of the 
video amplifier. The output from 
the voltage divider in the plate cir- 


to drive the speaker is developed by 
a 12FX5 pentode used in a single- 
ended audio output stage. The audio- 
signal voltage from the plate of the 
audio detector-amplifier is amplified 
by the 12FX5 and coupled by trans- 
former T; to the voice coil of the 
speaker. The volume-control poten- 
tiometer Ri. in the input circuit of the 
output stage provides manual ad- 
justment of the sound level from the 
speaker. 


VIDEO, AGC, AND SYNC AMPLIFIERS 
For Black-and-White TV Receiver 


cuit of this stage is applied to the 
cathode of the picture tube to in- 
tensity-modulate the electron beam 
during its vertical and horizontal 
scanning of the picture-tube screen. 
The contrast control adjusts both 
the amplitude of the video output 
and the dc potential at the cathode 
of the picture tube to control picture 
contrast. The voltage-divider net- 
work in the plate circuit of the video 
amplifier is interconnected with an- 
other voltage-divider network. This 
second network includes the bright- 
ness control and the width control 
in the screen-grid circuit of the re- 
ceiver horizontal-output tube (shown 
in circuit 25-29). The brightness con- 
trol adjusts the cathode bias on the 
picture tube to control the intensity 
of the screen display. 

An output from the video am- 
plifier is also applied to the control 
grid of the 11LQ8 triode section used 
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Notes: 1. Voltages shown are obtained with no signal input. 
2. For de voltage and heater supply, see circuit 26-29, page 616. 


3. See additional notes on page 603. 


Parts List 


Ci=5 uF, electrolytic, 150 V 
Co=0.15 wF, paper, 200 V 
C3=0.033, paper, 200 V 
Ci=0. 0047, ceramic, 500 V 
Cs=0.1 uF, paper, 200 V 
Ce=470 pF, ceramic, 500 V 
C7=100 pF, ceramic, 500 V, 
N1500 
Li=Video-amplifier peaking 
coil, 18 wH, RCA Stock 
No. 109946 or equiv. 
Ri=18000 ohms, 0.5 watt 


Rs=Contrast 


3 watts 
Re 
Re= 


0.5 watt 


Circuit Description (Cont'd) 


in a keyed-age amplifier stage. The 
operation of the age amplifier is 
gated (keyed) by a positive pulse 
from the high-voltage power trans- 
former (shown in circuit 26-28). 


Re=330 ohms, 0.5 watt 
Rs=1500 ohms, 0.5 watt 


tiometer, 4000 ohms, 


1 megohm, 0.5 watt 

10 ohms, +5%, 0.5 watt 
R7=22000 ohms, 0.5 watt 
Rs=0.27 megohm, 0.5 watt 
Ro, Rio, Roo=27000 ohms, 


R11=27000 ohms, 1 watt 


Ri2=18000 ohms, 0.5 watt 
Ris=Brightness control, 

potentiometer, 0.1 megohm 
Rus, Riz=0.82 megohm, 

0.5 watt 
Ris=1 megohm, 0.5 watt 
Ris, R2i=0.68 megohm, 

0.5 watt 
Ris=3300 ohms, 0.5 watt 
Rio—8.2 megohms, 0.5 watt 
Ree=5.2 megohms, 0.5 watt 
Res=33000 ohms, 0.5 watt 
R2i=15000 ohms, 0.5 watt 


control, poten- 


This 450-volt keying pulse, which is 
synchronized with the video signal, 
overcomes the bias provided by the 
150 volts applied to the cathode cir- 
cuit and serves as the plate supply 
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Circuit Description (Cont’d) 


voltage for the age amplifier. Por- 
tions of the video signal that occur 
coincident with the keying pulse are 
amplified by the age stage. A 0.1- 
microfarad capacitor Cs; and a 0.82- 
megohm resistor Ru in the plate 
circuit of this stage filter out the 
pulsating components to obtain a 
negative de voltage proportional to 
the video signal and thus to the rf 
input at the receiver antenna. The 
negative voltage developed in the 
plate circuit of the stage is applied 
as age bias to the first picture if 
amplifier and to the rf amplifier 
in the vhf tuner. 

Synchronizing pulses are in- 
cluded in the video signals trans- 


| mitted by a television broadcast sta- 


tion to provide timing information 
required for synchronization of the 
transmitter and receiver scanning 
systems. The sync amplifier, or sep- 
arator, separates and amplifies the 


611 


VIDEO, AGC, AND SYNC AMPLIFIERS (Cont’d) 


synchronizing pulses contained in 
the composite video signal it re- 
ceives from the plate circuit of the 
video amplifier. The circuit uses the 
triode section of a 6GH8A triode- 
pentode to develop the synchronizing 
pulses for the vertical- and hori- 
zontal-deflection circuits of the re- 
ceiver. The sync amplifier is basi- 
cally a class C limiter stage. With 
the video signal applied, the stage 
is biased beyond cutoff by the grid- 
leak bias network formed by the 
470-picofarad capacitor C. and the 
0.68-megohm resistor Re: in the con- 
trol-grid circuit. Only the sync pulses 
in the composite video signal have 
sufficient amplitude to drive the sync 
amplifier into conduction. The result- 
ant pulses developed across the out- 
put voltage-divider network are used 
as the synchronizing inputs to the 
horizontal- and_ vertical - deflection 
circuits. 


26-28 VERTICAL- AND HORIZONTAL-DEFLECTION CIRCUITS 
AND HIGH-VOLTAGE RECTIFIER 


For Black-and-White Television Receiver 


Circuit Description 


These circuits develop the ver- 
tical and horizontal scanning signals 
and the de operating potentials for 
the picture tube (RCA Type 16BGP4) 
used in the black-and-white televi- 
sion receiver and the boosted Bt 
voltage (+250 volts) used in the au- 
dio detector-amplifier (part of cir- 
cuit 26-27). The circuits operate from 
a de supply of 150 volts. With the 
exception of the 1G8GT (or 1B3GT) 
high-voltage rectifier tube, the heat- 
ers of the various tubes are con- 
nected in series with those of tubes 
in other sections of the receiver and 
are supplied by the input ac power 
line. Heater power for the 1G8GT 
(or 1B38GT) is provided by a 1.25- 
volt winding of the high-voltage 
tarnsformer T1:. 

The vertical- and _ horizontal- 
deflection circuits are synchronized 
by negative signals from the sync 


amplifier (separator) which include 
horizontal syne pulses, equalizing 
pulses, and vertical sync pulses. 
When the composite video signal is 
generated at the television broadcast 
station, the leading edge of each 
horizontal syne pulse, of alternate 
equalizing pulses, and of alternate 
serrations of the vertical sync pulses 
are correctly timed to initiate the 
horizontal-retrace period. It is neces- 
sary, therefore, to extract the lead- 
ing-edge components from the com- 
bined sync waveform prior to appli- 
cation of the synchronizing input to 
the horizontal-deflection circuit. Sim- 
ilarly, the vertical syne pulses must 
be separated from the combined 
waveform before they can be used to 
synchronize the vertical - deflection 
circuit. 

The combined syne waveform is 
differentiated at the input to the 
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Notes: 1. Voltages shown are obtained with no signal input. 
2. For de voltage and heater supply, see circuit 26-29, page 616. 
8. See additional notes on page 603. 
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26-28 VERTICAL- AND HORIZONTAL-DEFLECTION CIRCUITS 
AND HIGH-VOLTAGE RECTIFIER (Cont'd) 


Parts List 


Ci=0.0039 uF, ceramic, 
500 V, N5600 
C2=0.01luF, ceramic, 500 V 
Cs, Co=—0.047 uF, paper, 
200 V 
C4=0.033 wF, paper, 200 V 
Cs=0.027 uF, paper, 600 V 
Ce=0.015 wF, tubular paper, 
200 V 
Cz=0.022 uF, paper, 200 V 
Cs=0.0022 uF, paper, 1000 V 
C1i0=0.0012 uF, +5%, 
ceramic, 500 V, N3300 
Ciu=180 pF, +5%, ceramic, 
5000 V, N2200 
Ci2=47 pF, ceramic, 2500 V, 
N1500 
Cis=0.0033 uF, ceramic, 
500 V 
Cu=68 pF, paper, 500 V, 
N1500 
Cis=470 pF, ceramic, 500 V 
Cis=0.0039 wF, mylar, 400 V 
Ciz7=0.001 uF, ceramic, 
500 V 
Cis=0.0033 ywF, ceramic, 
500 V 
Cis=0.001 uF, ceramic, 500 V 


NPO 
Li=Oscillator coil, RCA 
Stock No. 114486 or equiv. 
Le, Ls=RF chokes (reactors), 
8.2 wH, RCA Stock No. 
107385 or equiv. 
PCi=Printed circuit (in- 
cludes 0.001-uF and 
0.0024-yF capacitors and 
68000-ohm resistor), RCA 
Stock No. 114506 or equiv. 
Ri=0.1 megohm, 0.5 watt 
Re=47 ohms, 0.5 watt 
Rs, R4=0.82 megohm, 
0.5 watt 
Rs=2.2 megohms, 0.5 watt 
Re=47000 ohms, 0.5 watt 
R7=Height control, potenti- 
ometer, 0.75 megohm 
Rs=820 ohms, 1 watt 
Ro=3300 ohms, 0.5 watt 
Rio=Width control, potenti- 
ometer, 2000 ohms, 3 watts 
Ru=0.68 megohm, 0.5 watt 
Ri2=47000 ohms, 0.5 watt 
Ris=22 megohms, 0.5 watt 
Rius=22000 ohms, 0.5 watt 
Ris=Vertical-hold control, 


control, potentiometer, 

0.2 megohm 
Ris=0.47 megohm, 0.5 watt 
Ris, Res=27000 ohms, 0.5 watt 
Reo, R2i=1000 ohms, 0.5 watt 
R22=68000 ohms, 0.5 watt 
Res=10000 ohms, 0.5 watt 
Ra=0.18 megohm, 0.5 watt 
Rese=820 ohms, 0.5 watt 
Re7=0.15 megohm, 0.5 watt 
Res=0.39 megohm, 0.5 watt 
R2=12000 ohms, 0.5 watt 
Rzo=1 megohm, 0.5 watt 
Rsi=15000 ohms, 0.5 watt 
Rs2=68000 ohms, 0.5 watt 
R33s=33000 ohms, 0.5 watt 
Ra1=1500 ohms, +5%, 

0.5 watt 
R35=4700 ohms, 0.5 watt 
Rz6=47000 ohms, 0.5 watt 
Rs7=Horizontal-hold control, 

potentiometer, 70000 ohms. 
SRi=Selenium rectifier, RCA 

Stock No. 109474 or equiv. 
Ti=High-voltage and hori- 

zontal-output transformer, 

RCA Stock No. 114498 or 

equiv. 


C2o=0.056 uF, paper, 200 V 
C2=150 pF, ceramic, 500 V 
C22=390 pF, mica, 500 

Cos=68 pF, ceramic, 500 V, 


megohm 


Circuit Description (Cont’d) 


horizontal-deflection circuit to obtain 
negative and positive voltage spikes 
which correspond to the leading and 
lagging edges, respectively, of the 
rectangular sync pulses. The ampli- 
tude of these voltage spikes is de- 
pendent upon only the peak value of 
the sync pulses and is not affected 
by the time durations of these pulses. 
The differentiating circuit, therefore, 
does not respond to the flat portions 
of the vertical sync pulses, and, with 
the exceptions of the serrations, the 
vertical sync pulses do not affect the 
operation of the horizontal-deflec- 
tion circuits. The leading edge of al- 
ternate serrations, however, corre- 
sponds to the start of horizontal- 
retrace periods and thus may be con- 
sidered as merely another horizontal 
syne signal. 

The differentiated sync wave- 
form is applied to the junction of 
the twin silicon diodes SR: used in 
a phase-discriminator network. The 
positive portion of the differentiated 
waveform has no effect on the dis- 
criminator network. The negative 


potentiometer, 0.75 


Ris=1.8 megohms, 0.5 watt 
Riz=Vertical-linearity 


Te—Vertical-output trans- 
former, RCA Stock No. 
114502 or equiv. 


portion is compared with a feedback 
signal from the horizontal oscillator 
to derive the synchronizing voltage. 
The frequency of the horizontal os- 
cillator and the repetition rate of 
the horizontal sync pulses should 
both be 15,750 Hz, the desired hori- 
zontal scanning rate for the picture 
tube. If the feedback signal from the 
oscillator does not occur coincident 
with the horizontal sync pulse, the 
phase discriminator develops a dc 
error voltage at the control grid of 
the input section of the 8FQ7 twin 
triode used in the oscillator stage. 
The resultant change in oscillator 
bias shifts the phase of the oscilla- 
tor signal until it is locked in phase 
with the horizontal sync pulse. 

The horizontal oscillator is bas- 
ically a cathode-coupled multivibra- 
tor that free-runs, in asymmetrical 
half cycles, at a frequency of 15,750 
Hz. A parallel LC circuit connected 
in series with the plate of the input 
section resonates at 15,750 Hz to pro- 
vide frequency stabilization for the 
horizontal oscillator. The HOLD con- 
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26-28 VERTICAL- AND HORIZONTAL-DEFLECTION CIRCUITS 
AND HIGH-VOLTAGE RECTIFIER (Cont'd) 


Circuit Description (Cont'd) 


trol adjusts the basic multivibrator 
frequency to achieve an exact lock- 
in with the horizontal sync pulses. 
In a cathode-coupled multivibrator, 
one amplifier section conducts at sat- 
uration and the other section is cut 
off during one half-cycle of opera- 
tion, and these states are automat- 
ically reversed for the next half cy- 
cle. Such circuits normally provide 
rectangular-wave outputs from each 
plate section that are 180 degrees 
out of phase and that switch be- 
tween the saturation plate voltage 
and B+ (i.e., the cutoff plate volt- 
age). 

In the horizontal oscillator a 
series RC network is connected in 
parallel with the output tube section. 
Because of this network, the plate 
voltage does not immediately rise 
to the B+ value when the output 
tube section is cut off. Instead, there 
is a small immediate rise in plate 
voltage that results from the voltage 
drop across the resistor R; in the 
output RC network produced by the 
initial charging current to the ca- 
pacitor Cz. The plate voltage then 
rises gradually at a rate determined 
by the long-time-constant circuit 
through which the capacitor is 
charged. Before the capacitor can 
fully charge to the B+ voltage, the 
combination of the horizontal sync 
input and the feedback signal from 
the plate of the output section of the 
oscillator drives the grid of the in- 
put section below cutoff. The instan- 
taneous rise in the plate voltage of 
the input section is coupled to the 
grid of the output section and causes 
this section to conduct. The capaci- 
tor Ca in the output RC network 
is then quickly discharged through 
the series resistor and the relatively 
low resistance of the output tube 
section. The output of the horizontal 
oscillator, therefore, is a trapezoidal 
voltage wave. The rising-slope por- 
tions of this wave (obtained when 
the ouput tube section is cut off) 


corresponds to the horizontal-trace 
period on the picture tube; the dis- 
charge portion of the trapezoidal 
wave corresponds to the retrace 
period. The time-constant coupling 
circuits between the input and out- 
put sections of the oscillator are 
designed so that the retrace period 
represents only about 5 to 10 per 
cent of the over-all oscillator cycle. 

The trapezoidal voltage wave is 
coupled to the control grid of the 
22JU6 pentode horizontal - output 
stage and causes a sawtooth current 
to flow through the high-voltage 
(flyback) transformer T, and through 
the horizontal-deflection coils of the 
picture tube. The gradually rising 
portion of the sawtooth current 
causes the horizontal scanning of 
the picture tube; the more rapid 
negative-slope portion of the cur- 
rent wave causes the retrace. During 
the retrace period, the picture-tube 
screen is blanked by a negative pulse 
applied to the control grid of the 
picture tube from the vertical-deflec- 
tion circuits. The WIDTH control Ri 
in the screen grid of the horizontal- 
output stage adjusts the gain of this 
stage to control the width of hori- 
zontal scanning. 

The vertical oscillator employs 
a 15KY8A triode-pentode in a basic 
plate-coupled multivibrator configu- 
ration. This free-running 60-Hz mul- 
tivibrator is synchronized by the ver- 
tical syne pulses. The vertical pulses 
are separated from the combined 
syne waveform by integration of the 
combined waveform across the 0.022- 
microfarad capacitor C, in the con- 
trol-grid circuit of the pentode output 
section of the multivibrator. The in- 
tegrating network has negligible 
response for the narrow horizontal 
syne and equalizing pulses, but re- 
sponds to the greater energy in- 
cluded in the much wider vertical 
sync pulses to develop a triangular 
voltage wave at the control grid of 
the pentode output section. The 
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26-28 VERTICAL- AND HORIZONTAL-DEFLECTION CIRCUITS 
AND HIGH-VOLTAGE RECTIFIER (Cont'd) 


Circuit Description (Cont’d) 


VERT LIN potentiometer Ri; adjusts 
the charging period of the integrat- 
ing capacitor to control vertical 
liearity. The VERT HOLD potentiom- 
eter R:; adjusts the frequency of the 
multivibrator to achieve an exact 
lock-in with the vertical sync pulses. 

The voltage waveform at the 
control grid of the pentode output 
section results in a triangular wave 
of current through the vertical-out- 
put transformer T: and through the 
vertical-deflection coils of the picture 
tube. The rising portion of the tri- 
angular current wave produces the 
vertical scanning, and the decreasing 
portion of the wave provides the 


: retrace. Blanking pulses to cut off 


the picture tube during vertical and 
horizontal retrace periods are cou- 
pled from the secondary of Ts and 


from the VERT LIN potentiometer 


(combined syne waveform before in- 
tegration) to the control grid of the 
picture tube. 

The 1G8GT (or IB38GT) half- 
wave rectifier circuit develops the 
de operating voltages for the picture 
tube. The ac input power to the 
rectifier is supplied by the horizon- 
tal-deflection circuits. The sudden 
cutoff of plate current in the hori- 
zontal-output stage at the beginning 


_ of the retrace period causes a very 
| large, positive-going voltage pulse 
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to be generated across the high- 
voltage transformer T;. The recti- 
fier converts this voltage pulse to a 
de output voltage of approximately 
18,000 volts, which is applied to the 
inner coating of the picture tube. 
Removal of negative overshoots that 
would be developed across the high- 
voltage transformer because of a 
flywheel effect is accomplished by 
connection of a 17BS3A_ rectifier 
(damper) tube across the horizontal- 
deflection coils which are in parallel 
with the lower tapped section of the 
high-voltage transformer. The polar- 
ity of the damper tube is such that 
the positive pulse developed across 
the high-voltage transformer causes 
no current flow through it. For nega- 
tive pulses, however, the damper 
tube provides a low-impedance path 
for the current, and energy stored 
in the horizontal-deflection coils dur- 
ing the preceding half-cycle is dis- 
sipated as heat at the damper-tube 
plate to prevent oscillation in the 
coils. The current through the damp- 
er tube develops a de voltage of 450 
volts across the 0.027-microfarad ca- 
pacitor C; in the cathode circuit. The 
0.68-megohm dropping resistor Ru re- 
duces this voltage to obtain the 
boosted B+ of 250 volts required for 
operation of the audio detector-am- 
plifier (part of circuit 26-26). 


For Black-and-White TV Receiver 


Circuit Description 
This circuit includes the low- 


_ voltage (+150-volt) de power sup- 
| ply and the series heater connec- 
| tions for circuits 26-25 through 26- 


28. As mentioned previously, the 
power supply and these four cir- 


| cuits comprise a complete black-and- 
| white television receiver, with the 


exception of the picture tube and 


| the vertical- and horizontal-deflection 
_ yokes. 


The power supply is a half-wave 


type which uses a 1N3194 silicon 
rectifier. The 117-volt ac input is 
connected to the power’ supply 
through an interlock, S:, which may 
be mounted on the back cover of 
the receiver. AC input power is then 
automatically disconnected from the 
receiver when the back cover is re- 
moved. ON-OFF switch S: controls 
the application of ac power to the 
power-supply circuit and to the tube 
heaters. With S: and S: both closed, 
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26-29 
16 LOW-VOLTAGE 
(COLD) RECTIFIER 
TYPE IN3I94 
Ry 
RESISTOR—FUSE 
TYPE 
I7BS3A 
TYPE 
OFF 22 JUG 
INTERLOCK oe 
Re I2FX5 
117 VAC 
O—~< Lt 
Sousa gate 
Parts List 


Ci=0.22 uF, paper, 600 V 
Ce, Cs=0.001, ceramic, 500 V, 
part of assembly with Li 
Cs=680 pF, ceramic, 1000 V 
C4=250 uF, electrolytic, 200 V 
Ce, Co=680 pF, ceramic, 
500 V 
C7=400 uF, electrolytic, 175 V 
Cs=0.001 uF, ceramic, 500 V 
C1io=1000 pF, feedthrough, 
5000 V 


Circuit Description (Cont'd) 


the 117-volt power from the ac pow- 
er line is applied to the series heater 
network and to the 1N3194 rectifier 
circuit. Two 0.001-microfarad (Cz and 
Cs) and two 680-picofarad (C. and 
C.) bypass capacitors and rf chokes 
L: and Ls are included in the heater 
circuit to filter out any stray high- 
frequency signals that may be cou- 
pled from the rf and if signal chan- 
nels. 

The 117-volt ac input is con- 
verted to pulsating de by the 1N3194 
silicon rectifier. A capacitor-input, 
pi-type LC filter network filters the 


Cs) 


Tie elves 


Fi=Fuse, chemical, 0.45 
ampere, RCA Stock No. 
114446 or equiv. 

Li=RF choke, part of heater 
printed-circuit board, RCA 
Stock No. 114499 or equiv- 
alent (includes the two 
0.001-uF capacitors Ce and 


Le=Filter choke (reactor), 
RCA Stock No. 114501 or 


(VHEICTUNER “ype aly a 
TYPE TYPE | 
3GK5  6KZ8 | 

ce 


| 
| 
| 
| 
| 
| 
| 


JYPE Ahr Gee ee 
4JC6A 11ILQ8 6GH8A 3HZ6 8FQ7 


6.3V TO 
PICT. TUBE 
HEATER 


equiv. 

Ls=RF choke for VHF tuner 
filament circuit 

Ri=Resistor-fuse, 0.35 ohm, 
RCA Stock No. 114481 or 
equiv. 

Re=330 ohms, 1 watt 

THi=Surge protection re- 
sistor (thermistor), 16 
ohms (cold), RCA Stock 
No. 114480. 


rectifier output to obtain a smooth 
de voltage that approaches the peak 
value of the input ac voltage. The 
680-picofarad capacitor C; in parallel 
with the 1N3194 rectifier and the 
thermistor TH; in series with it pro- 
vide surge-current protection for the 
rectifier. Initial surges of current that 
may result when power is first ap- 
plied to the circuit (before a charge 
is developed across the input filter 
capacitor) are partially bypassed by 
the 680-picofarad capacitor and are 
limited in magnitude by the cold 
resistance of the thermistor. The 
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Circuit Description (Cont’d) 


thermistor has a negative tempera- 
ture coefficient of resistance, and by 
the time the charge of the input 
capacitor C, builds up sufficiently to 
limit the current through the recti- 
fier to a safe value, the resistance 
of the heated thermistor is small 
enough so that circuit power losses 
across this device are negligible. The 
resistor-fuse element R, in series with 
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the 1N3194 rectifier provides pro- 
tection against any continuous cir- 
cuit overload. The +150-volt output 
from the power-supply filter network 
is used as the main B+ voltage for 
the television receiver. The 330-ohm, 
1-watt dropping resistor R, at the out- 
put of the filter network reduces this 
voltage to the +140 volts required 
as the B+ voltage in the vhf tuner. 


COLOR TELEVISION RECEIVER 


Circuits 26-30 through 26-36 
comprise a complete portable color 
television receiver. The brief signal- 
tracing analyses of these circuits as- 
sume that the reader has a basic 
knowledge of the purpose and opera- 


~ tion of the various circuit sections of 


a color receiver. (The analyses can be 
more easily understood if the reader 
reviews the general discussions on 
television circuits given in the section 
on Electron Tube Applications, pages 
57 through 65.) The receiver, which 
is essentially identical to the RCA 
Type CTC-22, features direct-line op- 


eration; the chassis of circuits 26-30 
through 26-36, therefore, are con- 
nected to one side of the ac line dur- 
ing operation. Servicing of these 
circuits should not be attempted by 
persons not familiar with the precau- 
tions necessary when working on this 
type of equipment. (See notes 1 and 
2 on page 608.) 

Note: Circuits 26-30 through 26-36 are in- 
cluded in this manual primarily to illustrate 
applications of RCA electron tubes. Because 
of the exceptionally high voltages (up to 
21,500 volts), high frequencies, and large 
bandwidths that are required and of the 
many special components that are _ used, 


home construction of these circuits is not 
recommended. 


26-30 LOW-VOLTAGE POWER SUPPLY, DEGAUSSING COIL, 
AND HEATER CONNECTIONS 


For Color Television Receiver 


Circuit Description 


This circuit includes the low- 
voltage (+280-volt) de power supply, 
degaussing circuitry, and heater con- 
nections for a color television re- 
ceiver. The tube heaters, with the 
exception of the color picture tube, 
are connected in series across the ac 
power line. Heater power for the 
picture tube is supplied by trans- 
former T;. With ON-OFF switch Si: 
closed, the 117-volt power from the 
ac power line is applied to the series 
heater string and to the primary of 
transformer T;. The 117-volt ac in- 
put power is stepped down by trans- 
former T; to 6.3 volts at 0.8 amperes 
and applied to the heater of the 
15LP22 color picture tube. Bypass 


capacitors and rf chokes are in- 
cluded in the series heater string 
to filter out any stray high-frequency 
signals that may be coupled from 
the rf and if signal channels of the 
receiver. 

Two silicon rectifiers CR: and 
CR. are used in a voltage-doubler 
circuit to convert the 117-volt ac in-. 
put power to the +280-volt B+ sup- 
ply voltage for the receiver. This 
doubler circuit also provides a 160- 
volt output from the junction of re- 
sistors R. and Rs, a +140-volt output 
from the junction of resistor R; and 
capacitor C., and a 95-volt output 
from the junction of resistor Rs and 
capacitor Cis. The de voltage outputs 
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Ly ON/OFF 


\I7V 7mm 280V 
be qm * é I40V 
> 2 
Lo 
T Ri 
PICTURE zi 
TUBE lf -- 
FILAMENTS = THERMAL 
90 BREAKER 
FI = & | ELEMENT 
TH, else TO CATH. HOR. 
2B OUTPUT TUBE 
CR| TO CONTROL GRID 
as as CF) 2nd VIDEO 
TYPE 
TYPE TYPE TYPE TYPE TYPE | TYPE 5GH8A TYPE 
24JEGA I7KV6 SGH8A IOGF7A 5GH8A | IIHM7 oo, SAS 
Ler 44 SD 44 5 5 4 CPEs 5 44 5 5 44 3 #14 
6 
TYPE TYPE TYPE TYPE TYPE 
5HZ6 3JC6A SGHBA 3UC6A 3KT6 
Le L7 C3 
3 45 44 5 te 5 4 rT 5 4 (—_ 
Gd ea a SOT Ap MLL sean ahd oo 
imal aah jae Soames ar TYPE TYPE 
4KE8 2664 | 
| mi 5 2 }io | 
| 
| Te 4 TUNER 
tienes 
Parts List 
Ci=0.047 nF, paper, 600 V equiv. 10 watts | 


Co=250 uF, electrolytic, 175 V 

Cs=50 uF, electrolytic, 250 V 

C4=100 uF, electrolytic, 300 V 

Cs=150 uF, electrolytic, 350 V 

Ce=100 uF, electrolytic, 350 V 

Cz through C1s=1000 pF, 
ceramic, 500 V 

Cis=2 uF, electrolytic, 175 V 

CBi=Circuit breaker (in- 
cludes Re), RCA Stock No. 
120784 or equiv. 

CR, CRe=Silicon rectifiers, 
RCA Stock No. 113998 or 


Fi=F use, 7-ampere, 250-volt 

Li, Le=Inductor, 60-Hz line 
filter 

Ls, La=Degaussing coils, 
RCA Stock No. 120793 or 
equiv. 

Ls=Filter choke, RCA Stock 
No. 120792 or equiv. 

Li, Ls=RF choke 

Ri=2 ohms, wirewound, 
7 watts 

Re=1.3 ohms, part of CBi 

R3=3900 ohms, wirewound, 


R4a=47000 ohms, 1 watt 
Rs=10000 ohms, 7 watts 
Si1—ON-OFF switch, single- 
pole, single-throw 
Se—Degaussing switch, RCA 
Stock No. 120829 or equiv. 
Ti=Filament transformer ; 
primary, 117-volt ; sec- 
ondary, 6.3-volt, 8-ampere 
THi—=Thermistor ; cold re- 
sistance, 120 ohms 


See Note on page 617. 


| 


tive winding 
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26-30 LOW-VOLTAGE POWER SUPPLY, DEGAUSSING COIL, 
AND HEATER CONNECTIONS (Cont'd) 


Circuit Description (Cont'd) 


are filtered by the pi-section filter 
network formed by Ls, Cs, and Cz. 
The ac line is protected against 
any continuous circuit overload by a 
7-ampere fuse, F:, connected in series 
with one side of the line to ground. 
Surge protection is provided by a 
thermistor TH: connected in series 
with the B+ rectifiers (CR: and 
CR.). The B+ circuit is protected 
by a special thermal reset circuit 
breaker CB:. The circuit breaker 
opens the B+ line whenever the cur- 
rent demand on the low voltage 
power supply or the current through 
the horizontal output stage becomes 


‘excessive. 


The circuit breaker has a resis- 
(approximately 1.3 
ohms) that completes the ground re- 
turn for the horizontal output tube. 
If the cathode current of the output 
tube becomes excessive, the resistive 
winding heats and causes the bi- 
metal strip in the circuit breaker to 
expand unequally. The resultant 
flexing of the bi-metal strip discon- 
nects the breaker switch contacts 
and thereby opens the B-+ line. The 
same action occurs when the B+ cur- 
rent demand becomes excessive. 
Degaussing of the color receiver 
is initiated by depression of the 
spring-loaded switch S. to the DE- 
GAUSS position. With S. in the 
NORMAL position, capacitors C2 and 
Cs are combined in parallel to pro- 
vide the charging capacitance for the 


26-31 


voltage-doubler circuit. For this con- 
dition, the parallel capacitors C. 
and Cs; are charged to approximately 
142 volts and capacitor C, is charged 
to 140 volts to provide the +280-volt 
B+ voltage. When S: is depressed to 
the DEGAUSS position, capacitor Cz 
is disconnected from the circuit, and 
degaussing coils Ls and ls are con- 
nected in series with the power- 
supply rectifiers and capacitor Cs. 
When the line voltage swings posi- 
tive, Cs is charged through C., de- 
gaussing coils Ls; and Iu, and CR»; 
when the line voltage is negative, 
C; is charged through CR, and the 
degaussing coils. This alternate 
cycling results in a symmetrical 
decaying wavetrain through the de- 
gaussing coils. The degaussing coils 
physically are looped about the re- 
ceiver chassis in proximity to the 
color picture tube. The alternating 
magnetic fields developed by the de- 
caying current wavetrain through 
these coils effectively demagnetizes 
the picture tube and _ adjacent 
chassis areas. The wavetrain de- 
creases the zero when C; is charged 
to twice the peak value of the line 
voltage (approximately 330 volts 
de). The degaussing action is com- 
pleted in less than 1 second. It is 
only necessary, therefore, to mo- 
mentarily depress switch Sz to the 
DEGAUSS position. When the switch 
is released, it automatically returns 
to the NORMAL position. 


VHF TUNER 


For Color Television Receiver 


Circuit Description 


This vhf tuner operates from a 
de voltage of +280 volts obtained 
from the low-voltage power supply 
in the color television receiver. The 
tuner employs a 2EG4 nuvistor tri- 
ode in the rf amplifier stage and uses 
a 4KE8 triode-pentode for the os- 


cillator and mixer’ stages. The 
heaters of these tubes are con- 
nected in series with those of other 
tubes in the receiver; power for the 
series-heater string is obtained di- 
rectly from the 117-volt ac power 
line. This tuner is very similar to 
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Note: Switches S: through Ss are ganged together on the same shaft and are 
shown in channel 13 position. 
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Parts List 


Ci=0.033 uF, paper, 200 V 

Ce, C20, Ces, C2i=1000 pF, 
feedthrough, 500 V 

Cs=47 pF +5%, ceramic, 
500 V, N750 

Cs=2 pF, feedthrough, RCA 
Stock No. 119595 or equiv. 

Cs=Trimmer, 2 to 10 pF, 
RCA Stock No. 112038 or 
equiv. 

Cc=27 pF +5%, ceramic, 
500 V, N750 

C7=47 pF, feedthrough, 
500 V 

Cs, Co, Cio, Cu=27 pF 
+5%, ceramic, 500 V, N470 

Cio=2.7 pF, headed lead, 
500 V 

Cis=33 pF, ceramic, 500 V, 
N750 

C1su=39 pF, feedthrough, 
500 V 


Cis=—4.7 pF +5%, headed 
lead, 500 V 

Cisc=680 pF, ceramic, 500 V 

Ci7z=62 pF +5%, ceramic, 
1000 V, N1500 

Cis=27 pF, ceramic, 500 V 

- Cips=2 pF, ceramic, 500 V, 
NPO 

C21=5.6 pF +5%, ceramic, 
500 V, N150 

weer pF, ceramic, 500 V, 


NP 
C2s=0.047 uF, ceramic, 500 V 
Iu=RF amplifier grid coil, 
part of Ss assembly 
Le=UHF trap 
L3s=RF amplifier grid-circuit 
coil, part of Ss assembly 
La, Ls, Lo=Filter coils for 
high-pass filter network, 
part of Ti assembly 
L7z=RF amplifier plate coil, 


VHF TUNER (Cont’d) 


part of Ss assembly 

Ls through Lis=RF amplifier 
plate-circuit tuning coils, 
part of Ss assembly 

Lie through Les=Antenna 
tuning coils, part of Ss 
assembly 

Les, =High-band coupling 
adjust coils 

Lsi=Mixer grid coil, part of 
Se assembly 

Ls2 through Laz=Mixer 
tuning coils, part of Se 
assembly 

Las, L4sa—=Low-band coupling 
adjust 

L4as=RF amplifier grid-circuit 
coil, part of Ss assembly 

Lis=IF input coil for signals 
from uhf tuner, RCA 
Stock No. 120782 or equiv. 

Laz=RF coil, part of input 
circuit for signals from 
uhf tuner 

Lis=Mixer plate coil, RCA 
Stock No. 112909 or equiv. 

Lio=RF filter coil 

Lso=—Channel 13 range— 
centering coil 

Lsi through Lee=Local- 
oscillator tuning coils, part 
of Si assembly 

J1, J2o=Single-contact female 
connector, RCA Stock No. 
104039 or equiv. 

Ri=47000 ohms, 0.5 watt 

Re=16000 ohms, 3 watts 

R3=4700 ohms, 1 watt 

R4s=82000 ohms, 0.5 watt 

Rs=1500 ohms, 0.5 watt 

Re=10000 ohms, 0.5 watt 

R7=2200 ohms, 0.5 watt 

Rs, Rio=10 ohms, 0.5 watt 

Ro, Ris=1000 ohms, 0.5 watt 
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Riu=27000 ohms, 0.5 watt 

Ri2z=68000 ohms, 1 watt 

Ris=5600 ohms, 0.5 watt 

Ris=6800 ohms, 0.5 watt 

Ric=680 ohms, 1 watt 

Si=Local-oscillator section of 
channel-selector switch ; 
stator assembly, RCA 
Stock No. 114837 or equiv., 
includes local-oscillator 
tuning coils Ls1 through 
Lez 

Se=Mixer section of channel- 
selector switch; stator 
assembly, RCA Stock No. 
120084 or equiv., includes 
mixer tuning coils Ls 
through Lue 

Ss=RF amplifier section of 
channel-selector switch ; 
stator assembly, RCA 
Stock No. 120086 or equiv., 
includes rf amplifier plate 
tuning coils L7 through Lis 

Ss=UHF function switch 
assembly ; part of channel- 
selector switch ; stator 
assembly, RCA Stock No. 
114807 or equiv. 

Ss=Antenna section of 
channel-selector switch ; 
stator assembly, RCA 
Stock No. 120087 or equiv., 
includes antenna tuning 
coils Li, Las, and Lio 
through Les 

Ti—Antenna matching trans- 
former (includes coils La, 
Ls, and Le in high-pass 
filter network), RCA Stock 
No. 113968 


See Note on page 617. 


the tuner for a black-and-white tele- 
vision receiver (shown in circuit 26- 
25), and it operates equally well for 
either color or black-and-white trans- 
missions. 

The antenna used with the tuner 
is a balanced 300-ohm dipole type 
which is matched to the unbalanced 
tuner input circuit by the antenna 
matching transformer T7:. The 
ganged 5-section, 13-position channel 
selector, S: through S;, establishes 
the operating frequency of the tuner 
for each of the vhf channels 2 
through 13 or adapts the vhf tuner 
for operation with a uhf_ tuner. 
When used with a uhf tuner, the 
vhf tuner is operated as a two stage 
broadband rf amplifier and becomes 
essentially a pre-if amplifier for the 
color television receiver. 


With the channel selector set to 
any of the channel positions 2 
through 18, telecast signals, either 
color or black-and-white, from the 
selected channel are coupled from the 
antenna circuit through sections Sx, 
and S; of the channel selector to the 
control grid of the 2EG4 rf amplifier: 
For channel positions 2 through 138, 
the input lead (IF INPUT) from the 
uhf tuner is not connected to the 
vhf tuner. 

The vhf input signals are ampli- 
fied by the rf amplifier. The S,; and 
Ss sections of the channel selector 
connect the appropriate combinations 
of inductors into the grid and plate 
circuits of the rf amplifier to tune 
this stage to the desired frequency 
channel. An age bias voltage, de- 
rived from the keyed age amplifier 
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26-31 
Circuit Description (Cont'd) 


in another section of the color re- 
ceiver (circuit 26-33), is applied to 
the control grid of the 2EG4 to con- 
trol the gain of the rf amplifier 
automatically. 

The output of the rf amplifier 
is coupled through sections S. and 
Ss of the channel selector to the con- 
trol grid of the 4KE8 pentode sec- 
tion used in the mixer stage. Section 
Ss; of the ganged channel selector 
selects the proper combination of in- 
ductors to tune the mixer input 
circuit to the same operating fre- 
quency as that of the rf amplifier. 
A signal from the plate of the 
4KE8 triode section used in the local- 
oscillator stage is also applied to 
the mixer. Section S: of the channel 
selector selects the required induc- 
tance so that the oscillator operates 
at a frequency 45.75 MHz above the 
video carrier frequency of the vhf 
channel selected by the tuner. 

The signals from the rf ampli- 
fier and local oscillator are hetero- 
dyned in the mixer stage to produce 
the 45.75-MHz amplitude-modulated 
and 41.25-MHz frequency-modulated 
difference freqencies used as picture 
and sound intermediate frequencies, 
respectively. The composite color 
signal received at the antenna also 
includes a 3.58-MHz color subcarrier 
sideband. This subcarrier is also 
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heterodyned with the local-oscillator 
frequency to produce a color-sub- 
carrier intermediate frequency of 
42.17 MHz. The picture, color-sub- 
carrier, and sound if signals are 
coupled from the plate of the mixer 
through Jz to the if stages of the 
receiver. 

When the multiple-section chan- 
nel selector is rotated to the UHF 
position, S; disconnects the vhf an- 
tenna circuit from the rf amplifier, 
and section Ss completes a connection 
to the 280-volt B+ line through sev- 
eral voltage-dropping resistors to 
provide a dc voltage output of 18 
volts for use as the B+ voltage for 
a uhf tuner. The video, sound and 
color-subearrier if signals from a 
uhf tuner can then be applied 
through the IF INPUT jack J: and 
contacts of S., and S; to the control 
grid of the 2EG4 rf amplifier. 

With the channel selector in the 
UHF position, switch section S: 
opens the B-+ line to the local oscil- 
lator to disable this stage. In addi- 
tion, sections Sz, Ss, and S; select the 
proper combination of components 
so that the rf amplifier and mixer 
stages operate as broadband 44-MHz 
amplifiers to provide two stages of 
amplification of the picture and 
sound if signals ahead of the receiver 
main if strip. 


VIDEO-AND SOUND-CHANNEL CIRCUITS 


For Color Television Receiver 


These circuits form the video 
and sound channels for a color tele- 
vision receiver. The circuits operate 
from a dec supply voltage of 280 
volts, obtained from the receiver 
low-voltage power supply. The tube 
heaters are included in the series- 
heater string for the over-all re- 
ceiver. Operating power for the 
series-heater string is obtained di- 
rectly from the 117-volt ac power 
line. 

The picture if-amplifier circuit 


consists of two high-gain stages that 
use high-transconductance frame- 
grid tubes and double-tuned inter- 
stage coupling transformers. The 
composite if input from the vhf 
tuner which consists of amplitude- 
modulated 45.75-MHz picture signals 
42.17-MHz color-subcarrier compo- 
nents, and  frequency-modulated 
41.25-MHz sound signals, are coupled 
by capacitor Cx. and transformer T. 
to the control grid of the 3KT6 
pentode used in the first picture if 
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e 
AGC Riz 
C23 
VOLTAGE J Rio T 
R26 


TYPE 
Ros IN3ZI94 Re | 
@ 


TO HEATER 
(PING) OF 2nd 7°32 
VIDEO a 


Parts List 


Ci=5 pF, part of Ti 
C2=—1000 pF +5%, ceramic, 
500 V 


Cs, Cs, Co, Cu=0.01 uF, 
ceramic, 500 V 

C4=10 pF +5%, ceramic, 
500 V, NPO 

Ce=1.5 pF, ceramic, 500 V, 
NPO 

C7=6 pF, part of Te 

Cs=47 pF, ceramic, 500 V, 
N750 


FROM B BOOST SUPPLY 
THROUGH 0.12—MEGOHM RESISTOR 
490v R7 


n +180 V 


Cig 
VOLUME =& 


| VIDEO te I40V 
col 9 O 
lel} © 


280V 


Y ts SPEAKER 


C20 Ale 
+275 V= 
33 aa NG 
ih 2 fs 


Ph | YPE SAQ5 | = 
OUTPUT 1aoy 


TO SYNC., AGC, 
AND CHROMA 
DRIVER 
O 
TYPE 
1/2 5GH8A Peg 
Ist VIDEO Ne 
R23 9 


R © 
Te oe 99 eng 280V | VIDEO 
 ~409V VERT OUTPUT 
Sas aan +28V BLANK Sa a ad 
R3 TUBE 
O+280V 
R33 C36 Ral 
m ted 
take BIAS 
C347== R432 CONTRAST Phy To 
CON + 
CONTROL 7 =°°38 SR3g°42S PICT. 
A we 
HORIZ. BLANKING VERT. BLANKING 
PULSE PULSE 


Cio=150 pF, part of Ts 

C11=39 pF, ceramic, 500 V, 
N750 

Cw=560 pF, ceramic, 500 V 

Cis=10 pF, part of T4 

Cis=4 pF, ceramic, 500 V 

Cis=10 pF, ceramic, 500 V, 
NPO 


Ci7=6800 pF, ceramic, 500 V 

Cis=47 pF, ceramic, 500 V, 
N750 

C1o=0.047 pF, ceramic, 500 V 


C2o=0.0033 uwF, paper, 1600 V 

Cau=Trimmer, 3 to 15 pF, 
RCA Stock No. 116502 or 
equiv. 

C22=150 pF +5%, mica, 
500 V 

C23, Cee, Cos, Cas=1000 pF, 
ceramic, 500 V 

C2s=330 pF, mica, 500 V 

Cos=24 pF, ceramic, 500 V, 
NPO 
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Parts List (Cont’d) 


Co27—4700 pF, ceramic, 500 V 
C2o=430 pF +5%, mica, 
500 V 

Cs0=150 pF, mica, 500 V 

Csi=0.047 wF, Mylar, 100 V 

Cs2—0.047 wF, ceramic, 100 V 

Cs3=0.1 pF, Mylar, 100 V 

Cs3s—560 pF, ceramic, 500 V 

Cse—680 pF, ceramic, 500 V 

C37=220 pF, ceramic, 500 V 

Css=50 uF, electrolytic, 50 V 

CRi, CRe, CRs=1N60 diode 

CRu=Vertical-blanking diode, 
RCA Stock No. 115867 or 
equiv. 

Dli=Delay line, RCA Stock 
No. 120786 or equiv. 

Li=RF choke, 3.9 wH, RCA 
Stock No. 116507 or equiv. 

Le, Lio=RF choke, 1.8 wH, 
RCA Stock No. 109248 or 
equiv. 

Ls=RF choke, 12 nH, RCA 
Stock No. 120831 

La=Inductor for 47.25-MHz 
trap, RCA Stoek No. 
121447 or equiv. 

Ls=Video-detector filter coil, 
5.6 wH, RCA Stock No. 
109171 or equiv. 

Le, Ls=Part of 4.5-MHz 
trap, RCA Stock No. 
121446 or equiv. 

L7=Video-detector filter coil, 
36 wH, RCA Stock No. 
16056 or equiv. 

Le=RF choke, 100 wH, RCA 
Stock No. 117380 or equiv. 

Lu=Filter coil, 27 wH, 

RCA Stock No. 116511 
or equiv. 

Liz=Filter network (in- 
cludes resistor Rz2) ; RCA 
Stock No. 116499 or equiv. 

Lis=Second-video plate coil, 


330 wH, RCA Stock No. 
118710 or equiv. 
Lu=First-video plate coil, 
1.8 wH, RCA Stock No. 
78466 or equiv. 
Ri, Re, Ras, Ras=270 ohms, 
0.5 watt 
Re, Ra=10000 ohms, 0.5 watt 
Rs=8200 ohms, 0.5 watt 
Ru=0.15 megohm, may be part 
of Te 
Rs5=3300 ohms, 0.5 watt 
R7z=0.68 megohm, 0.5 watt 
Rs=0.47 megohm, 0.5 watt 
Re=—68000 ohms, may be part 
of T4 
Rio=Potentiometer, volume 
control, 1 megohm, 
0.5 watt 
Ru=Potentiometer, sound- 
rejection adjustment, 
7500 ohms, 0.5 watt 
Rie=0.33 megohm, 0.5 watt 
Ris, Reo=0.1 megohm, 
0.5 watt 
Rius=3900 ohms, +5%, 
0.5 watt 
Ris=56 ohms, +5%, 
0.5 watt 
Ris=1000 ohms, 0.5 watt 
Riz=22000 ohms, 4 watts 
Ris=6800 ohms, +5%, 
0.5 watt 
Rio=150 ohms, +5%, 
0.5 watt 
R2=470 ohms, 0.5 watt 
R2i=1200 ohms, 0.5 watt 
R22=—4700 ohms, 0.5 watt 
Res=0.18 megohm, 0.5 watt 
Res=5.6 megohms, 0.5 watt 
Ree=22 megohms, 0.5 watt 
Re7=2.7 megohms, 0.5 watt 
Res=Potentiometer, bright- 
ness control, 0.25 megohm, 
RCA Stock No. 120775 


Circuit Description (Cont’d) 


or equiv. 

R2e=680 ohms +5%, 
0.5 watt 

R3i=0.22 megohm, 0.5 watt 

Rse=2200 ohms, part of 
assembly with Liz 

Rs3s=0.389 megohm, 0.5 watt 

Rs1=0.12 megohm, 0.5 watt 

Rse=100 ohms, 0.5 watt 

Rs7=5600 ohms, 0.5 watt 

Rss=560 ohms, 0.5 watt 

Rse=22000 ohms, 3 watts 

Rso=6800 ohms, 4 watts 

R4i=10000 ohms, 3 watts 

R42=33000 ohms, 4 watts 

Ti—Sound-takeoff trans- 
former (includes Ci), RCA 
Stock No. 120824 or equiv. 

Te—4.5-MHz sound if trans- 
former (includes C7 and 
may include Ra), RCA 
Stock No. 120828 or equiv. 

Ts=Pix if output trans- 
former and 41.25-MHz 
trap, RCA Stock No. 
120827 or equiv. 

Ts=Sound-demodulator 
quadrature network (in- 
cludes Ciz3 and may include 
Re), RCA Stoek No. 120825 
or equiv. 

Ts=Audio output trans- 
former, matches 5000-ohm 
tube-plate impedance to 
3.2-ohm speaker voice coil, 
RCA Stock No. 120822 or 
equiv. 

Te=IF input transformer 
and 41.25-MHz trap, 

RCA Stock No. 116560 
or equiv. 

T7=Pix if transformer, 
RCA Stock No. 120826 
or equiv. 

See Note on page 617. 


amplifier. The 3KT6 tube has good 
remote-cutoff characteristics, and 
the automatic-gain-control (agc) 
bias voltage from the receiver age 
amplifier (shown in circuit 26-33) is 
also applied to the control-grid cir- 
cuit of this tube. The output of the 
first picture if amplifier is coupled 
by transformer T;, to the control grid 
of the 3JC6A pentode used in the 
second picture if amplifier. Capacitor 
C. couples the output of the second 
picture if amplifier to the sound de- 
tector, and transformer T; couples 
the output to the video (pix) de- 
tector. Transformers T., T:, and Ts; 
are stagger-tuned to obtain the wide 
band pass required for the if ampli- 
fiers to pass both the 45.75-MHz 
video AM signals and the 41.25-MHz 


sound FM signals, as well as the in- 
termediate 42.17 color subcarrier. 
The sound detector (CR; and as- 
sociated components) is essentially 
a second mixer circuit. The 45.75- 
MHz picture if signal and the 41.25 
sound if signal are heterodyned to 
produce a second sound if carrier of 
4.5 MHz. This 4.5-MHz sound if car- 
rier is still frequency-modulated by 
the audio components contained in 
the original rf signal input at the 
receiver antenna. The sound-takeoff 
transformer T: forms a selective load 
impedance for the 4.5-MHz if signal 
derived in the sound detector circuit. 
The 4.5 MHz signal developed 
across sound-takeoff transformer T; 
is applied to the control grid of the 
3JC6A sound if amplifier. The ampli- 
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Circuit Description (Cont'd) 

fied 4.5 MHz FM if signal from this 
stage is then coupled by the double- 
tuned transformer T:. to the control 
grid of the 5HZ6 sound demodulator. 
This stage demodulates the 4.5- 
MHz sound if signal and amplifies 
the resultant audio signal voltage. 
The +490 volts used as the plate 
supply for the 5HZ6 demodulator 
tube is derived from the 700-volt 
B Boost supply in the horizontal- 
output stage (shown in circuit 26- 
34) of the receiver. 

The tuned secondary circuit of 
transformer Ts selects the 45.75- 
MHz amplitude-modulated picture 
and 42.17-MHz color sideband signals 
from the composite if signal and 
applies this picture signal to the 
video detector (CR. and associated 
components). The detected video sig- 
nal developed across the dector- 


circuit filter network (Ls, Le, L:, Le, 
and Ca) is then coupled through Ca 
and R.z to the control grid of the 


5GH8A triode section used in the 
first video amplifier (the pentode 


section of the 5GH8A tube is used 


in the sync-age-and-chroma driver, 
shown in circuit 26-33). The first 
video amplifier supplies the input 
signals to the sync-age-and-chroma 
driver and to the second video ampli- 
fier. 

The second video stage performs 
many functions. The input circuit of 
the 11HM7 pentode used in this 


_ stage is the insertion point for hori- 
_ zontal blanking pulses (for eventual 
application to the cathodes of the 
color picture tube). The horizontal 
_ blanking diode CRs is placed in the 
_ conducting mode by a small positive 
voltage applied to its anode through 
| the dropping resistor Rss from the 
| 280-volt B+ source. During active 
| video scanning time, diode CR; is 


forward-biased (conducting), and 


| the video signal is coupled by capaci- 
| tor Cz, to the control grid of the 


video amplifier. During horizontal 


_ blanking time, a negative pulse from 
| the horizontal-output transformer 
i 


(T: in circuit 26-34) is applied 
through Cy and Ra to the diode. 
This negative pulse is sufficient to 
cut off the diode during horizontal 
retrace time. The pulse is applied 
to the control grid of the second 
video amplifier and drives the grid 
more negative (than would the nor- 
mal horizontal syne pulse). The neg- 
ative signal at the grid is inverted 
at the plate; the added positive level 
coupled to the cathodes of the color 
picture tube is sufficient to provide 
blanking of horizontal retrace lines. 

The brightness control for the 
color receiver is also located in the 
control-grid circuit of the second 
video amplifier. Negative de grid 
bias for the 11HM7 second video 
tube is derived from the ac voltage 
obtained from the heater, pin 6, of 
the second video tube. The 11HM7 
heater is in the approximate center 
of the series heater string (refer to 
circuit 26-30); at this point, approx- 
imately 60 volts of ac voltage is 
available. The negative de voltage 
(about —75 volts) is developed across 
Cz. by the IN3194 rectifier circuit. Ad- 
justment of the brightness control, 
Res alters the grid bias by “tapping” 
the positive voltage applied to the 
top of the control. This unique 
circuit arrangement provides auto- 
matic brightness compensation with 
changes in power-line voltage. If 
line voltage increases, the negative 
voltage across Cg. increases; the in- 
creased bias that is then applied to 
the 11HM7 decreases the conduction ‘ 


of this tube. The opposite action oc- 


curs with a decrease in line volt- 
age. 
The cathode of the second video 
amplifier is returned to the contrast 
control Ru. Brightness stability is 
obtained by use of a fixed 150-ohm, 
5-per cent resistor, Ris, for de cath- 
ode bias. Adjustment of the contrast 
control does not change the de char- 
acteristics of the cathode; only the 
ac signal gain of the stage is altered 
when the control is adjusted. 
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Circuit Description (Cont'd) 


Vertical-retrace blanking is ac- 
complished in the plate circuit of the 
second video amplifier. During ac- 
tive scan periods, the vertical-blank- 
ing diode CR: is forward-biased 
(conducts); during vertical retrace 
periods, however, a positive (blank- 
ing) pulse from the vertical-output 
transformer (T2 in circuit 26-34) is 
applied through Rss to the cathode 
of the diode. This 60-volt positive 


pulse is large enough to bias the 
diode into cutoff. During the blank- 
ing interval, the positive voltage 
pulse is added to the plate voltage 
of the 11HM7 second-video tube and 
applied to the cathode circuits of the 
color picture tube. As a result of the 
increased positive potential at the 
cathode, the picture tube is cut off 
during vertical retrace periods. 


26-33. SYNC, AGC, AND VERTICAL-DEFLECTION CIRCUITS 


For Color Television Receiver 


A AGC TO TO HORIZ. 
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TYPE 
1/2 5GHBA 
Rs SYNC AGC & 
CHROMA DRIVER 


TO PLATE 
OF 
Ist VIDEO 


TO CATH, ~ 
OF 
Ist VIDEO 


Parts List 
Ci=0.18 uF, Mylar, 200 V 


VERT. HOLD 
CONTROL 


TYPE 
1/2 1\OGF7A 
VERT. OSC. 


O 
TO Jj-2 
IN 
DEFL. 
CIRCUIT 
TYPE 
ARCO \/210GF7A 
Co=R2q Rog Claas nical 
O 
"Reet 
R20 TRANS. 
+29V 
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R26 pint 
ine R34 R35 
Rai TO PICT. mae 
TUBE DRIVE = = ™: 
: A) CIRCUIT d 
36 uk GRID No3 
3 | 
OB BOOST . 
(700 V) OUTPUT TUBE 


C2=24 pF, ceramic, 500 V, 
NPO 

Cs, C1z=0.01 pF, ceramic, 
500 V 


C4=1000 pF, ceramic, 500 V 
C5s=3300 pF, ceramic, 500 V 
Ce=470 pF, ceramic, 500 V 

C7z=0.1 wF, paper, 600 V 


Cs=0.0056 wF, Mylar, 
400 V 


Co=0.01 uF, Mylar, 600 V 
Cio, Cis=680 pF, ceramic, 
500 V 


Cu=0.047 uF, Mylar, 100 V 
Cie=1500 pF, ceramic, 500 V 
eae LF, electrolytic, 

T 


Cis=0.0082 wF, paper, 
1000 V 


Cis=0.033 uF, Mylar, 600 V 
Cis=0.001 uF, ceramic, 
3000 V 
Cio=25 uF, electrolytic, 25 V 
Li=RF choke, 120 wH, part 
of assembly with Re, RCA 
Stock No. 120795 or equiv. 
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Parts List (Cont’d) 
Ri, Ris=0.15 megohm, 
0.5 watt 
Re=Potentiometer, age 
adjustment, 50000 ohms, 
0.5 watt, RCA Stock No. 
120804 or equiv. 
R3=27000 ohms, 0.5 watt 
R1=3300 ohms, 0.5 watt 
Rs, Riz, Res=10000 ohms, 
0.5 watt 
Re=6800 ohms, 0.5 watt 
R7z=27000 ohms, 1 watt 
Rs=1500 ohms, 0.5 watt 
Re=68000 ohms, 0.5 watt, 
part of assembly with Li 
Rio=0.56 ohms, 0.5 watt 
Ru=1800 ohms, 0.5 watt 
Riz, Rez, Rai=0.12 megohm, 


CIRCUITS (Cont'd) 


0.5 watt 
Ris=10 megohms, 0.5 watt 
Ruz=22000 ohms, 0.5 watt 
Ris=10000 ohms, 3 watts 
Ris=22 megohms, 0.5 watt 
Ris=3.3 megohms, 0.5 watt 
R2ao=1.5 megohms, 0.5 watt 
Ra=Potentiometer, vertical- 
linearity control, 3.4 meg- 
ohms, 0.5 watt, RCA 
Stock No. 120807 or equiv. 
R2e=56000 ohms, 0.5 watt 
R23=47000 ohms, 0.5 watt 
Ra=4.7 megohms, 0.5 watt 
R25=1000 ohms, 0.5 watt 
Rese=1.5’megohms, 0.5 watt 
R2—0.47 megohm, 0.5 watt 
R30=33000 ohms +5%, 
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0.5 watt 
Rs32=0.22 megohm, 0.5 watt 
R23=3300 ohms, 1 watt 
R2s=1500 ohms, wirewound, 
3 watts 
Rss=Potentiometer, vertical- 
height control, 1 megohm, 
0.5 watt, RCA Stock No. 
120805 or equiv. 
Rse=0.1 megohm, 1 watt 
Rs37=Potentiometer, vertical- 
hold control, 0.75 meg- 
ohm, 0.5 watt 
VDRi=Voltage-dependent 
resistor (varistor) ; 870 
volts at 1 mA; RCA 
Stock No. 112876 or equiv. 
See Note on page 617. 


Circuit Description 

This circuit shows the sync-agec- 
and-chroma driver, age amplifier, 
syne separator, and vertical deflec- 
tion circuit for a color television re- 
ceiver. The  sync-age-and-chroma 
driver, the sync separator, and the 
vertical output tube operate from 
a plate supply (B-+-) voltage of 280- 
volts obtained from the receiver low- 
voltage power supply. The plate 
supply voltage for the age amplifier 
is a positive keying pulse from the 
_horizontal-output transformer, and 
the plate voltage for the vertical os- 
cillator is obtained from the 700- 
volt B Boost supply in the horizontal 
output circuit. The tube heaters are 
connected into the _ series-heater 
string for the over-all color receiver; 
operating power for the heater 
string is obtained directly from the 
| ac power line. 
| The drive signal for the syne 
| and agc circuits is obtained from the 
cathode of the first video amplifier 
| (shown in circuit 26-32). This signal 
| is coupled by capacitor C. and the 
parallel LR network Lz and R» to 
| the control grid of the 5GH8A pen- 
| tode section used in the sync-age- 
| and-chroma driver. (The triode sec- 
| tion of the 5GH8A tube is used in 
| the first video amplifier). The screen- 
| grid and control-grid bias voltages 
| for the driver pentode are also ob- 
_ tained from the first video amplifier. 
| The output of the driver stage is ap- 
plied to the control grids of the age 


amplifier and the sync separator and 
to the chroma circuits (shown in 
circuit 26-35). 

The age amplifier uses the pen- 
tode section of a 5GH8A triode- 
pentode; the triode section of this 
tube is used in the sync separator. 
The operation of the age amplifier 
is gated by a positive keying pulse 
from the horizontal-output trans- 
former (shown in circuit 26-34). This 
pulse, which is synchronized with 
the video signal, overcomes the bias 
provided by the 95 volts (obtained 
from the receiver low-voltage power 
supply, circuit 26-30) applied to 
the cathode circuit of the age ampli- 
fier. Portions of the video signal that 
occur coincident with the keying 
pulse (i.e. during the horizontal 
blanking interval) are amplified by 
the age stage. Resistor R: and capac- 
itor C,, together with other filtering 
elements in the control-grid circuit 
of the first picture if amplifier, filter ° 
out the pulsating components in the 
video signal to obtain a negative dc 
voltage proportional the video sig- 
nal and thus to the rf input at the 
receiver antenna. Similarly, an age 
bias voltage for the vhf tuner is de- 
veloped across the filter capacitor Cs. 

Synchronizing pulses are in- 
cluded in the composite rf signals 
transmitted by a television broadcast 
station to provide timing informa- 
tion required for synchronization of 
the transmitter and receiver scan- 
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SYNC, AGC, AND VERTICAL-DEFLECTION 


CIRCUITS (Cont'd) 


Circuit Description (Cont'd) 


ning systems. The sync separator 
separates and amplifies the synchro- 
nizing pulses contained in the com- 
posite video signal it receives from 
the sync-age-and-chroma _ driver. 
The 5GH8A triode section used in 
this stage is operated basically as a 
class C limiter. When the video sig- 
nal is applied, the stage is biased 
beyond cutoff by the negative volt- 
age developed by the grid-leak bias 
network formed by C, and Ris. Only 
the sync pulses in the composite 
video signal have sufficient amplitude 
to drive the sync amplifier into con- 
duction. The resultant negative 
pulses developed in the plate circuit 
of the 5GH8A triode section are ap- 
plied as the synchronizing inputs to 
the vertical and horizontal deflection 
circuits. 

The vertical-deflection circuit 
employs one section of a 10GF7A 
dual triode in a vertical oscillator 
stage and a vertical output stage. 
These two stages form a basic plate- 
coupled 60-Hz free-running multi- 
vibrator that is synchronized by 
negative vertical syne pulses from 
the syne separator stage. The nega- 
tive-pulse output from the zync sep- 
arator, however, includes horizontal 
sync pulses and equalizing pulses in 
addition to the vertical sync pulses. 
The vertical syne pulses must be 
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separated from the composite sync- 
separator output prior to the appli- 
cation of the synchronizing input to 
the vertical-deflection circuits. This 
separation is accomplished by in- 
tegration of the composite sync- 
separator output across capacitor 
Cij The integrating network (Re 
and Ciz) has negligible response for 
the narrow horizontal-syne and 
equalizing pulses, but responds to 
the greater energy contained in the 
much wider vertical-syne pulses to 
develop a triangular voltage wave- 
form, coupled by Cx, Cs, and Rs to 
the control grid of the vertical-out- 
put triode section, that synchronizes 
the operation of the multivibrator. 
The combination of the triangular 
wave input to the grid of the output 
section and the square-wave multi- 
vibrator signal results in a trape- 
zoidal voltage waveform at the plate 
of the output section. This trape- 
zoidal voltage wave produces a tri- 
angular wave of current through the 
vertical-output transformer (T2 in 
circuit 26-34) and through the ver- 
tical deflection coils of the picture 
tube (shown in circuit 26-36). The 


a ee 


rising portion of the triangular cur- — 


rent waveform produces the vertical 


scanning, and the decreasing portion © 


of the waveform provides the re- © 


trace. 


HORIZONTAL-DEFLECT!ION CIRCUIT AND 


HIGH VOLTAGE POWER SUPPLY 


For Color Television Receiver 


Circuit Description 


These circuits develop the hori- 
zontal scanning signals and the dc 
operating voltage (21,500 volts) for 
the color picture tube (RCA Type 
15LP22) and the receiver B Boost 
voltage (700 volts). The circuits op- 
erate from the receiver low-voltage 
(280-volt) supply. The heaters of the 
5GH8A, 24JE6A, and 17KV6A tubes 
used in these circuits are included 
in the series-heater string for the 


over-all receiver; 
for these heaters is obtained directly 


from the 117-volt ac power line. — 
Heater power for the 3A3A high- © 
is obtained © 
from a 3-volt secondary winding on ~ 


voltage rectifier tube 


the high-voltage transformer. 


A blocking oscillator in which — 
the transformer coil is located in the ~ 


cathode circuit is used to obtain 


a large-amplitude horizontal-drive 


operating power — 


CIRCUITS 


629 


HORIZONTAL-DEFLECTION CIRCUIT AND 


HIGH-VOLTAGE POWER SUPPLY (Cont’d) 


BURST_GATE 
KILLER PUL 
oS, 
700V 
(B BOOST) T| 
©) 
TO CIRCUIT 
BREAKER IN 
LV. RECT, 
© 
® 
+30 
V 
8 
+50 
HORIZ. SYNC, 
"Oe 
C2 
c TYPE 
Ix IL 1/2 5GHBA 
HORIZ.CONTROL 
) Ri 
E 
: 
: 
Parts List 
| Ci=82 pF +1 pF, ceramic, 
— §00 V, NPO 


C2=1200 pF, ceramic, 500 V 
Cs=0.0018 uF, paper, 
1000 V 
C4=150 pF, ceramic, 500 V, 
 NPO 
Cs=0.15 uF, Mylar, 75 V 
_Ce=0.01 wF, Mylar, 600 V 
| C7=0.01 wF, Mylar, 75 V 
Cs, Cis=1200 pF, ceramic, 
500 V ' 
Ce, Cio—0.1 wF, Mylar, 
400 V 
| Cio=15 pF, ceramic, 5000 V, 
| N750 
| Cu, Cisz=1000 pF, ceramic, 
500 V 
| Ciz, Cus=0.01 wF, Mylar, 
400 V 


| Cis=270 pF +5%, mica, 
500 V 


—————— 


21500 V 
TO 2nd ANODE 
Rig OF PICT. TUBE 


TYP 
9 I7KV6A 
PULSE REG. 


Ciz=100 pF, ceramic, 5000 V, 
N1500 

Cis=22 pF, ceramic, 1000 V, 
N750 

C2o=0.1, Mylar, 200 V 

C2ai=0.033 uF, Mylar, 600 V 

Cz2—0.01 uF, Mylar, 600 V 

C23=40 uF, electrolytic, 


350 V 
Cu=0.047 nF, Mylar, 
600 V 
C2s=150 pF, ceramic, 
2000 V, N1500 
C2s=270 pF, ceramic, 
2500 V, N1500 
C27=150 pF, ceramic, 
2000 V, N1500 
CRi=AFC diodes, RCA 
Stock No. 109474 or equiv. 
CRe=Damper diode, RCA 
Stock No. 120818 or equiv. 
Ji=Octal socket, conver- 
gence-circuit input jack, 


BLK /RED 
BLK. 


Ht 
CONTROL 
ORIZ 


Ga VERT. 
5 BLANKING 
PULSE 


TO HV. RECT. 
O+490V  (B BOOST) 
TO SOUND DEMOD, 


RCA Stock No. 77645 or 
equiv. (mates with Pi on 
circuit 26-36) 


J2=Octal socket, deflection- 


yoke input jack, RCA 
Stock No. 102787 or equiv. 
(mates with Pe on circuit 
26-36) 

Li, Le=Horizontal-oscillator 
dual-coil assembly, RCA 
Stock No. 109947 or equiv. 

Ls, La=RF choke, 4.7 wH, 
RCA Stock No. 120839 
or equiv. 

Ls=Variable inductor, hori- 
zontal efficiency adjust- 
ment, RCA Stock No. 
120794 or equiv. 

Ri, Ree—0.22 megohm, 

0.5 watt 

Re, Ro—0.39 megohm, 

0.5 watt 
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HIGH-VOLTAGE POWER SUPPLY (Cont'd) 


Parts List (Cont’d) 


R3s=0.27 megohm, 0.5 watt 
Ri=100 ohms, 0.5 watt 
Rs=15000 ohms, 0.5 watt 
Re=1200 ohms, 0.5 watt 
R7z=47 ohms, 0.5 watt 
Rs, Ree=0.12 megohm, 

0.5 watt 
Re=0.15 megohm, 0.5 watt 
Rio=82000 ohms, 0.5 watt 
Ru=8.2 megohms, 0.5 watt 
Rie=680 ohms, 2 watts 
Ris=82000 ohms +2%, 

0.5 watt 
Ris=82000 ohms +5%, 

4 watts 


Ris=100 ohms, 0.5 watt 
Ris=68000 ohms, 1 watt 
Riz7=33000 ohms, 0.5 watt 
Ris=1000 ohms, 2 watts 
Ris=10000 ohms, 0.5 watt 
Rei=27000 ohms, 0.5 watt 
Re3a=10 megohms, 0.5 watt 
Ra=Potentiometer, high- 
voltage adjustment, 0.5 
megohm, 0.5 watt 
Reos=33000 ohms, 0.5 watt 
Reo7=0.56 megohm, 0.5 watt 
Reos=—0.27 megohm, 1 watt 
R2e=120 ohms, 0.5 watt 
Rso=2.2 megohms, 0.5 watt 


Rsi=Potentiometer, horizon- 


tal-hold control, 50000 
ohms, 0.5 watt 

SGi=Spark-gap capacitor, 
0.5 pF, 1000 V, RCA 


Stock No. 120819 or equiv. 


Ti=Horizontal-output (fly- 
back) transformer, RCA 


Stock No. 120820 or equiv. 


To—Vertical-output trans- 
former, RCA Stock No. 
120821 or equiv. 


See Note on page 617. 


Circuit Description (Cont’d) 


waveform. A control stage es- 
tablishes the bias for the oscillator 
and, in this way, controls the firing 
of the oscillator stage. The 5GH8A 
triode-pentode is used in these 
stages. The triode section is used as 
the oscilltor tube; the pentode sec- 
tion is used as a high-gain, low-drift 
control tube. 

When the composite video signal 
is generated at the television broad- 
cast station, the leading edge of each 
horizontal syne pulse, of alternate 
equalizing pulses, and of alternate 
serrations of the vertical sync pulses 
are correctly timed to initiate the 
horizontal retrace period. These 
leading-edge components are ex- 
tracted from the composite output 
from the sync separator (shown in 
circuit 26-32) and are used to syn- 
chronize the operation of the hori- 
zontal oscillator. 

The syne waveform is dif- 
ferentiated by the RC network (Ci 
and R.) at the input to the horizontal 
deflection circuit to obtain negative 
and positive voltage spikes that cor- 
respond to the leading and lagging 
edges, respectively, of the rec- 
tangular syne puluses. The ampli- 
tude of these voltage spikes is de- 
pendent upon only the peak value of 
the syne pulses and is not affected 
by the time durations of these pulses. 
The differentiating circuit, therefore, 
does not respond to the flat portions 
of the vertical sync pulses; as a re- 
sult, with the exception of the serra- 


tions, the vertical syne pulses do not 
affect the operation of the hori- 
zontal-deflection circuits. The leading 
edge of alternate serrations, how- 
ever, correspond to the start of 
horizontal-retrace periods and thus 
may be considered as merely another 
horizontal sync signal. 

The differentiated syne wave- 
form is applied to the junction of 
the twin silicon diode CR: used in a 
phase-discriminator type of afc net- 
work. The positive voltage spikes in 
the differentiated waveform have no 
effect on the discriminator network. 
The negative-voltage spikes are com- 
pared with pulses fedback from the 
horizontal oscillator to derive the 
synchronizing voltage. The frequency 
of the horizontal oscillator and the 
repetition rate of the horizontal syne 
pulses should both be 15,750 Hz, the 
desired horizontal scanning rate for 
the picture tube. If the pulses from 
the oscillator are not coincident with 
the horizonate sync pulses, the phase 
discriminator develops an error volt- 
age at the control grid of the control 
tube. The control tube then varies 
the bias and, thus, the firing point of 
the oscillator until it is locked in 
phase with the horizontal sync 
pulses. 

The parallel LC network (lL: 
and C.) in the cathode circuit of the 
oscillator resonates at 15,750 Hz to 
provide frequency stabilization for 
the oscillator. The HOLD control 


Rs: adusts the frequency of the oscil- — 


eo 


ee ee eee 


high-voltage transformer T:. 
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HORIZONTAL-DEFLECTION CIRCUIT AND 


HIGH-VOLTAGE POWER SUPPLY (Cont'd) 


Circuit Description (Cont'd) 


lator to achieve an exact lock-in with 
the horizontal sync pulses. The out- 
put of the blocking oscillator is 
coupled through Cu and Ry to the 
control grid of the 24JE6A power 
pentode used in the horizontal-out- 
put stage. This tube drives the high- 
voltage flyback transformer T: that 
develops the scanning voltage for 
the horizontal deflection coils (shown 
in circuit 26-36). 

The sudden cutoff of plate cur- 
rent in the horizontal output stage 
at the end of the trace period causes 
a very large, positive-going voltage 
pulse to be generated across the 
The 
3A3A half-wave rectifier circuit con- 
verts this pulse to a positive de of 
21,500 volts which is applied to the 
second anode of the color picture 
tube. 

Regulation of the high voltage 
is achieved by use of a 17KV6A 
pulse-regulator stage connected in 
shunt with a section of the primary 
of the high-voltage flyback trans- 
former. The regulator stage acts as 
a variable load on the flyback pulse 
source and, in this way, maintains 
an essentially constant pulse ampli- 
in the primary winding of 
the high-voltage transformer with 
changing loads on the high-voltage 
supply. This action assures that a 
constant-amplitude, stepped-up pulse 
is applied to the 3A3A rectifier. The 
rectifier output delivered to the pic- 
ture tube, therefore, is maintained 
at a constant value of 21,500 volts. 

Removal of negative overshoots 
that would be developed across the 
high-voltage transformer because of 
a flywheel effect is accomplished by 
the damper diode CRs. This diode is 
shaped like a fuse and snaps into 
clips that can be mounted on the 
same circuit board with the hori- 
zontal deflection circuits and is 
readily replaced during servicing. 


The polarity of the damper diode is 
such that the positive pulse de- 
veloped across the high-voltage 
transformer causes no current flow 
through it. For negative pulses, how- 
ever, the damper diode provides a 
low impedance path for the current, 
and energy stored in the horizontal 
output transformer (and the hori- 
zontal deflection coils) is dissipated 
in the damper circuit. The rectified 
current through the damper diode 
develops the: boosted B+ voltage of 
+700 volts across capacitor Ca in 
the damper anode circuit. 

The two auxiliary windings on 
the high-voltage transformer supply 
supplementary pulse voltages. The 
upper winding supplies gating pulses 
to the burst-gate and the color-killer 
amplifiers (shown in circuit 26-35). 
The convergence pulse is developed 
across the lower auxiliary winding. 
Keying pulses for the age amplifier 
and the horizontal blanking diode 
are derived from the capacitor net- 
work (junction of Css and Cz) in the 
primary circuit of the high-voltage 
transformer. 

Transformer Tz shown in the 
circuit diagram is the vertical output 
transformer. The drive signal from 
the vertical output stage (shown in 
circuit 26-33) is developed across the 
primary of this transformer and 
coupled by the secondary winding 
through jack J: to the vertical deflec- 
tion coils (shown in circuit 26-36). 
An auxiliary winding on transformer 
T. develops the keying pulse for the 
vertical blanking diode. The hori- 
zontal scanning signal from the high- 
voltage (horizontal-output) trans- 
former are also coupled through 
jack Ji to the horizontal deflection 
coils. The horizontal and _ vertical 
signals to the convergence board are 
routed through jack Je. (Jacks J: and 
Jo mate with plugs Ps and P,, re- 
spectively, on circuit 26-36.) 
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TYPE 

1/2 5GH8A | 12 R 

BANDPASS | j3 & 18 
PE ag 


O+280V 


O+40V 


+14QV 


TYPE asin | 
1/2 5GHBA tT) = 14 TYPE 
BURST AMP, +255V +185|_1/2 5GHBA ( 
6 CRO eae V6|3.58 MC OSC = 
PULSE ale Rig 23 
OV TI CLIPPER ---3t1492V Re] 


=== C 3 
10 C21 O+280V 
7 Yi 

Cg = Ci Teg PRS 

aa adorns 

Le 

R 
sia be ss OSC. STRENGTH 
y| 


C22 
aed Cg O+280v | Riz cL 
eer bois 
fn 5 Rg 
= OLOR 
BURST GATE ANDO LOR. TYPE 
KILLER PULSE = 1/2 5GHBA 
R-Y AMP. 


TO RED 
GRID OF 
PICT. TUBE 


O 
TO GREEN 
GRID OF 
PICT. TUBE 


TO BLUE 
GRID OF 

R50 PICT. TUBE 
O 


CR6 
PULSE 
SET 


TO 2nd VIDEO 
O 


HORIZ. 
BANKING 
PULSE 


HORIZ. KEYING PULSE 


See Note on page 617. 
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Parts List 
Ci=27 pF, ceramic, 500 V, 
NPO 


Ce=68 pF, ceramic, 500 V, 
N750 

Cs, Cs, Ce, Cs, Co, Coe, Cas, 
Cog through Cs1=0.01 pF, 
ceramic, 500 V 

C4=390 pF, ceramic, 500 V 

C7=0.047 wF, Mylar, 
100 V 

Cio, Cis=1000 pF, ceramic, 
500 V 


Cu=Trimmer, 2 to 10 pF, 
RCA Stock No. 116501 
or equiv. 

Ci2=220 pF, ceramic, 500 V 

Cis=10 pF, ceramic, 500 V, 
N150 

Cus, Cis—0.82 pF +5%, 
headed lead, 500 V 

Cis=820 pF, ceramic, 500 V 

C17=390 pF 45%, Mylar, 
500 V 

Cio, C26, Co7=33 pF, ceramic, 
500 V, N150 

C2u=10 pF +5%, ceramic, 
500 V, NPO 

Ca=—0.027 pF, Mylar, 100 V 

Cos=430 pF +5%, mica, 
500 V 

Ces=150 pF, ceramic, 500 V 

Css=1.2 pF, ceramic, 500 V 

CRi, CRs, CRs, CRe=Silicon 
diode, RCA Stock No. 
119596 or equiv. 

CRe=Diode, pulse clipper, 
RCA Stock No. 113998 

CRs=Diode, type 1N60 

In=Variable inductor, 


Circuit Description 


chroma-takeoff coil, RCA 


Stoek No. 120797 or equiv. 


Le=Variable inductor, os- 
eillator strength adjust- 
ment, RCA Stock No. 
120798 or equiv. 

L3=Phase-shift coil, 3.9 
LH, part of quadrature 
assembly (RCA Stock No. 
120830 or equiv.) with Ree 

Li=RF coil, 3.9 wH, RCA 


Stock No. 116510 or equiv. 


Ls, Le=RF choke, 620 wH, 
RCA Stock No. 109257 
or equiv. 

Ri=3.9 megohms, 0.5 watt 

Re=—0.15 megohm, 0.5 watt 

Rs, Ra, R7=47000 ohms, 
0.5 watt 

Rs=82000 ohms, 0.5 watt 

Re, Rio=10 megohms, 

0.5 watt 

Rs=Potentiometer, color- 
killer adjustment, 1 meg- 
ohm, 0.5 watt, RCA 


Stock No. 120805 or equiv. 


Ro—82 ohms, 0.5 watt 
Riui=2.7 megohms, 0.5 watt 
Riz=2.2 megohms, 0.5 watt 
Ris=3900 ohms, 0.5 watt 
Ruz, Ris=390 ohms, 0.5 watt 
Ris=82000 ohms, 0.5 watt 
Riz=47000 ohms, 1 watt 
Ris=560 ohms, 0.5 watt 
Ris=1500 ohms, 0.5 watt 
Ra=Potentiometer, tint 

control, 10000 ohms, 

0.5 watt, RCA Stock No. 

120774 or equiv. 


633 


CHROMA CIRCUITS (Cont'd) 


Rei=6800 ohms, 1 watt 
R22=120 ohms +5%, 1 watt, 
part of quadrature assem- 
bly with Ls 
Res, Ree=470 ohms, 0.5 watt 
R2a=1500 ohms, 0.5 watt 
Res=Potentiometer, color 
control, 500 ohms, 0.5 
watt, RCA Stock No. 
120776 or equiv. 
Re7=0.1 megohm, 0.5 watt 
Res, R3e=6800 ohms +5%, 
fixed film, 0.5 watt 
R2e=4700 ohms +5%, 
1 watt 
Rs0=0.22 megohm, 0.5 watt 
Rsi=8200 ohms, 0.5 watt 
Rse=68000 ohms, 0.5 watt 
Rs3s=8200 ohms +5%, fixed 
film, 0.5 watt 
Rat, Rae, Ravz=1 megohm, 
0.5 watt 
Res, Rao=0.18 megohm, 
5 watt 
Rss=0.33 megohm, 0.5 watt 
Ra, Raz, Ras—39000 ohms 
+5%, 1 watt 
Ras=0.56 megohm, 0.5 watt 
Ras, Ras, Rav=2.2 megohms, 
0.5 watt 
Ris=0.39 megohm, 0.5 watt 
Ras, Rso, Rsi=1000 ohms, 
0.5 watt 
Ti—Burst transformer, RCA 
Stock No. 120816 or equiv. 
Te=3.58-MHz oscillator 
transformer, RCA Stock 
No. 120815 or equiv. 
Yi=3.58-MHz oscillator 
crystal 


These circuits extract the color 
information from the 3.58-MHz 
chrominance sidebands included in 
the composite color video signal. The 
color information is included in the 
chrominance sidebands in the form 
of two difference-frequency com- 
ponents that have a phase difference 
of 90 degrees and that are derived 
in the color television transmitter by 
subtraction of the luminance (Y) 
signal from the red (R) and blue 
(B) color signals. [The green color- 
difference (G—Y) components are 
not transmitted, but instead, are de- 
rived in the color receiver by addi- 
tion of complements (negative 
values) of the R—Y and B—Y 
signals.] To accomplish the demodu- 
lation function, the chroma circuits 
are required to develop two con- 
tinuous-wave 3.58-MHz signals that 
have a phase difference of 90 de- 
grees, each of which much be added 


vectorially to the chrominance side- 
bands. In other words, the 3.58MHz 
color subcarrier suppressed during 
transmission must be reinserted by 
the chroma circuits before the R — Y 
and B—Y color-difference informa- 
tion contained in the chrominance 
sidebands can be detected. 

The chroma circuits operate 
from the color receiver low-voltage 
(280-volt) power supply. Five 
5GH8A_ triode-pentodes fulfill the 
electron-tube requirements for the 
ten chroma stages. The heaters of 
these tubes are connected in series 
with those of other tubes in the 
receiver; operating power for the 
series-heater string is obtained di- 
rectly from the 117-volt ac power 
line. 

The input to the chroma circuits 
is the composite video signal after 
it has been amplified by the first 
video amplifier and the sync-agc- 
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and-chroma driver (shown on circuits 
26-33 and 26-34, respectively). In 
addition to the chrominance side- 
bands, this composite signal includes 
the luminance signal (equivalent to 
the monochrome picture signal in 
black-and-white transmissions), the 
conventional horizontal and vertical 
sync pulses, and the color burst syn- 
chronizing signal. The color “burst” 
is a 3.58 MHz reference signal of ap- 
proximately 8 cycles that occurs dur- 
ing the horizontal retrace blanking 
interval immediately following the 
horizontal sync pulse (refer to Fig. 
96, page 73). 

The chroma input is applied 
simultaneously to the chroma band- 
pass and burst amplifiers. When no 
burst signal is included in the chroma 
input (ie., for black-and-white 
transmissions), the color-killer stage 
develops, by means of the current 
through diode CR, a negative dc 
voltage across capacitor C, that 
biases the chroma bandpass amplifier 
beyond cutoff; as a result the chroma 
input is not applied to the color 
demodulators. 

The operation of the burst 
dmplifier is controlled by a gating 
signal (burst-gate and killer pulse) 
from an auxiliary winding on the 
horizontal-output transformer (T: in 
circuit 26-34). This gating pulse is 
generated at the same time and has 
the same time duration as the hori- 
zontal blanking pulse used to blank 
out the horizontal retrace on the 
color picture tube. This interval cor- 
responds to the period of the hori- 
zontal sync pulse and the 3.58MHz 
burst synchronizing signal that im- 
mediately follows the sync pulse. The 
burst amplifier, therefore, only 
amplifies this portion of the chroma 
input. The primary of transformer 
T, in the plate circuit of the burst 
amplifier, however, is tuned to 3.58 
MHz so that only the 3.58-MHz burst 
signal is coupled from the plate of 
the burst amplifier. 
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The separated burst is coupled 
by transformer T:; to the control- 
grid circuit of a 3.58-MHz injection- 
locked oscillator circuit. The oscil- 
lator, therefore, is forced to operate 
in step (with respect to both fre- 
quency and phase) with the incom- 
ing burst signal. The 3.58-MHz 
crystal Y; is used to assure excellent 
frequency stability in the oscillator 
circuit. The oscillator develops the 
continuous-wave 3.58-MHz reference 
signal applied to the control grids 
of the Z and X demodulators. The 
quadrature network (L; and Rss) 
causes a 90-degree phase shift in the 
3.58-MHz signal applied to the con- 
trol grid of the X demodulator. The 
3.58-MHz chrominance _ sidebands 
must also be applied to the X and Z 
demodulators before these stages 
can derive the color difference 
signals. These sideband signals are 
obtained from the chroma bandpass 
amplifier. 

The de bias voltage developed in 
the grid circuit of the oscillator 
stage is used to control color-killer 
action and to derive an age voltage 
for the chroma bandpass amplifier. 
The cathode-to-grid section of the os- 
cillator triode, diode CRs, and as- 
sociated components from a_ two- 
diode voltage-doubler circuit. Any de 
voltage developed in the oscillator 
grid circuit is approximately doubled 
at the voltage-doubler output (anode 
circuit of diode CRs). When no color 
signal is received (i.e., no burst sig- 
nal applied to the oscillator), the de 
voltage at the grid of the oscillator 
is approximately —5 volts. The —10 
volts developed across C:; and Ris in 
the anode circuit of voltage-doubler 
diode CRs is reduced to approxi-| 


‘mately —1.4 volts at the control 


grid of the color-killer stage. For 
this low level of bias, the color killer 
stage conducts and develops a cutoff 
bias for the chroma _ bandpass 
amplifier. 

When color signals are being 
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received, the burst signals applied to 
the oscillator causes the oscillator 
grid bias voltage to increase to ap- 
proximately —8 volts, depending on 
the amplitude of the burst signal. 
The de voltage at the anode of the 
voltage-doubler diode then rises to 
approximately —16 volts, and the 
bias on the color-killer stage is in- 
creased to about —4 volts. For this 
bias level, no current flows through 
the color-killer stage, and the cut- 
off bias for the chroma bandpass 
amplifier provided b the color-killer 
stage is removed. The grid bias for 
the bandpass amplifier is then de- 
rived from the de voltage at the grid 
of the 3.58-MHz oscillator. Because 
this voltage varies with the ampli- 
tude of the burst signal, it provides 
automatic-gain control for the band- 
pass amplifier. 

With the removal of the cutoff 
bias provided by the color killer, the 
bandpass amplifier is allowed to am- 
plify and and pass the 3.58-MHz 
chrominance sidebands contained in 
the chroma input (video signal). The 
single-tuned transformer T. in the 
plate circuit of the bandpass ampli- 
fier forms a selective load to the 
3.58-MHz chrominance  sidebands. 
The output of the bandpass ampli- 
fier, therefore, is a 3.58-MHz signal 
that contains the R— Y and B — Y 
color-difference information. The in- 
stantaneous phase difference of the 
3.58-MHz _ color-difference compo- 
nents with respect to the burst 
synchronizing signal defines the 
color information being transmitted, 
as indicated by the chart on page 73 
in the section Electron Tube Appli- 
cations. 

The 3.58-MHz color-difference 
signals from the bandpass amplifier 
are coupled by transformer T, to 
the screen grids of the X and Z 
color demodulators where they are 
mixed with the continuous-wave 3.58- 
MHz signal from the oscillator. The 
color demodulators are essentially 
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synchronous detectors. These types 
of detectors are phase sensitive, and 
their output is determined not only 
by the amplitudes of the two input 
signals, but also by the phase re- 
lationship of these inputs. If the 
amplitudes of the chrominance and 
continuous wave inputs to the de- 
modulators are considered to be con- 
stant, the input of the demodulators 
is affected by the phase relationship 
of the two input signals as follows: 
When the chrominance and the con- 
tinuous signals are in phase, the 
output of the demodulators is maxi- 
mum in the negative direction. When 
the two signals are 180 degrees out 
of phase, the output is maximum in 
the positive direction. A phase differ- 
ence of 90 or 270 degrees results in 
a zero output from the demodulators. 

The X and Z color demodulators 
are biased so that the plate current 
of each demodulator tube is small 
during the zero-signal condition. The 
continuous-wave signal applied to 
the control grid gates the tube into 
conduction for the full positive half 
cycle. During most of the negative 
half cycle, the tube is cut off. With 
no chrominance signal applied to the 
screen grid, the plate current of the 
demodulator tube consists essentially 
of 3.58-MHz pulses. A low-pass filter 
in the plate circuit of the demodu- 
lator removes the 3.58-MHz compo- 
nent so that the de plate voltage 
decreases below the level obtained 
when there is no input to either the 
control or screen grid. The dc level 
obtained when only the continuous- 
wave reference signal is applied rep- 
resents the zero output of the color 
demodulators; only changes in the 
average plate voltage above and be- 
low this level will be passed by the 
output coupling capacitor to the suc- 
ceeding stages. 

When the chrominance signal 
applied to the screen grid is in phase 
with the continuous-wave reference 
signal applied to the control grid, 
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the demodulator tube conducts more 
heavily during the periods that the 
reference signal permits conduction. 
The plate voltage of the demodulator 
then decreases below the zero level, 
and the output coupling capacitor 
couples the negative change to the 
next stage. Conversely, if the two 
signals are 180 degrees out of phase, 
the average plate current decreases. 
The attendant rise in average plate 
voltage causes a positive change to 
be coupled to the next stage. For 
90- or 270-degree phase differences, 
the two signals tend to add together 
at certain times and to cancel each 
other times so that the average plate 
current is essentially unchanged. 

In the development of the color- 
difference signals at the transmitter, 
the phase of the R — Y signal is 
shifted 90 degrees with respect to 
the burst reference signal and the 
B — Y signal is in phase with the 
reference signal. The B — Y compo- 
nent of the chrominance sidebands, 
therefore, is in phase with the refer- 
ence signal applied to the Z demod- 
ulator, and the R — Y component is 
in phase with the phase-shifted refer- 
ence signal applied to the X demod- 
ulator. The output of the Z demod- 
ulator then is the detected G — Y 
signal, and the output of the X de- 
modulator is the detected R — Y 
signal. These signals are coupled to 
the B — Y and R — Y difference- 
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signal amplifiers, respectively. 

If strict consideration is given 
to signal phase relationships, the 
outputs of the X and Z demodulators 
are — (R — Y) and — (B — Y) 
signals. The positive versions of 
these color-diffrence signals results 
from the inversions provided by the 
R — Y and B — Y color-difference 
amplifiers. The G — Y color-differ- 
ence signal is synthesized by addi- 
tion of portions of the R — Y and 
B — Y signals from the plates of the 
R — Y and B — Y difference ampli- 
fiers in the resistor matrix network 
at the input to the G — Y color- 
difference amplifier. The vector sum 
of these quantities results in a 
—(G — Y) signal. This signal is 
amplified and inverted by the G — Y 
amplifier to obtain the G — Y 
signal. 

The color difference amplifiers 
all operate in the grounded-cathode 
mode with the grid bias taken from 
the blanker circuit, and only capaci- 
tance coupling is used from the out- 
puts of these amplifiers to the picture 
tube. The de reference level for the 
three color grids of the picture tube 
are established by a clamp diode 
circuit in the output of each differ- 
ence amplifier. The outputs of the 
R — Y, G — Y, and Bi— WY rcelee- 
difference amplifier are coupled to 
the red, green, and blue grids, re- 
spectively, of the color picture tube. 


PICTURE TUBE AND ASSOCIATED CIRCUITS 


For Color Television Receiver 


Circuit Description 


These circuits include the picture 
tube and associated input-coupling 
and biasing networks, the converg- 
ence board, and the horizontal and 
vertical deflection coils for a color 
television receiver. The de operating 
potentials for the picture tube are 
derived from the receiver low-volt- 
age (280-volt) power supply, the B 
Boost (700-volt) voltage developed 
by the horizontal-output circuit, and 


the high-voltage (21,500-volt) recti- 
fier circuit. The 6.3 volt heater power 
for the picture tube is obtained from 
a transformer (T: in circuit 26-30) 
connected across the 117-volt ac 
power line. . 

The 15LP22 color picture tube 
has a number of unique features. 
The phosphor-dot screen uses a rare- 
earth, red-emitting phosphor and 
improved blue and green phosphors. 
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Parts List 


Ci=0.1 wF, Mylar, 400 V 

C2=47 pF, ceramic, 500 V, 
N750 

Cs, Cz, Cs=1000 pF, 
ceramic, 500 V 

Ce, C7=0.15 wF, Mylar, 

75 V (part of convergence- 
board assembly) 

Cs=0.082 uF, Mylar, 100 V 
(part of convergence- 
board assembly) 

Co=0.27 wF, Mylar, 75 V 
(part of convergence- 
board assembly) 

Ci0o=180 pF, 250 V, part 
of deflection-yoke assembly 

C11=3900 pF, part of de- 
flection-yoke assembly 

C1re=82 pF, 3000 V, part of 
deflection-yoke assembly 

CR:i, CRez, CRs, CRs=Se- 
lenium rectifier assembly, 
RCA Stock No. 120058 
or equiv. 

Convergence board=RCA 
Stock No. 120052 or equiv. 

Deflection yoke=RCA Stock 
No. 120890 or equiv. 

Li=820 wH, part of net- 
work assembly (RCA 
Stock No. 120796 or equiv.) 
with Ri 

(Le—La, Ls—Ls) (L7—Ls, 
Ls—Lio) (Liz—Lus, Lis— 
Lis) —Convergence-coil 
assembly, RCA Stock No. 
121343 or equiv., part of 
convergence-board 
assembly 

Le=Variable inductor, right 
red-green vertical lines 
adjustment, RCA Stock 
No. 120059 or equiv., part 
of convergence-board 
assembly 

Lu=Variable inductor, right 
red/green vertical lines 
adjustment, RCA Stock 
No. 121443 or equiv., part 
of convergence-board 
assembly 

Lis—Variable inductor, right 
blue horizontal lines ad- 
justment, RCA Stock No. 
120060 or equiv., part of 
convergence-board 
assembly 

Li7=120 wH, RCA Stock No. 
118245 or equiv., part of 
convergence-board 
assembly 

Lis, Lo—Vertical-defiection 
coils, part of deflection- 
yoke assembly 

Lis, Lei=Horizontal-deflec- 
tion coils, part of deflec- 
tion-yoke assembly 

Pi=Connector for conver- 


gence board, 8-pin male 
type, RCA Stock No.. 

112728 or equiv. (mates 
with Ji on circuit 26-34) 

Pe=Connector for yoke as- 
sembly, 8-pin male type, 
RCA Stock No. 114767 
or equiv. (mates with J2 
on circuit 26-34) 

Ri=4700 ohms, 0.5 watt, 
part of network assem- 
bly with Li 

Re=0.18 megohm, 0.5 watt 

Rs=0.15 megohm, 0.5 watt 

Rs=Potentiometer, video 
peak adjustment, 0.1 meg- 
ohm, 0.5 watt, part of 
assembly with Rz and Rs 
(RCA Stock No. 120811 
or equiv.) 

Rs=5600 ohms, 0.5 watt 

Re=12000 ohms, 0.5 watt 

Rz=Potentiometer, red drive 
adjustment, 6000 ohms, 
0.5 watt, part of assem- 
bly with Rs and Rs (RCA 
Stock No. 120811 or equiv.) 

Rs=Potentiometer, green 
drive adjustment, 6000 
ohms, 0.5 watt, part of 
assembly with Rs and R7z 
(RCA Stock No. 120811 
or equiv.) 

Ro=33000 ohms +5%, 

0.5 watt 

Rio, Ru, Riz=Three-section 
potentiometer ; screen-grid 
adjustments for blue, 
green, and red electron 
guns, respectively ; each 
section: 1.5 megohms, 
0.5 watt; RCA Stock No. 
120812 or equiv. 

Ris=47000 ohms, 0.5 watt 

Ris=1000 ohms, 0.5 watt 

Ris=Potentiometer, top 
red/green horizontal lines 
adjustment, 120 ohms, 
0.5 watt, RCA Stock No. 
106320 or equiv. (part of 
convergence-board 
assembly) 

Ris=Potentiometer, bottom 
red/green horizontal lines 
adjustment, 350 ohms, 
0.5 watt, RCA Stock No. 
116635 or equiv. (part of 
convergence-board 
assembly) 

Riz=Potentiometer, bottom 
red/green vertical lines 
adjustment, 60 ohms, 

0.5 watt, RCA Stock No. 
105059 or equiv. (part of 
convergence-board 
assembly) 

Ris=Potentiometer, bottom 
blue horizontal lines ad- 
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The new phosphors are more efficient 
and are capable of producing 38 per 
cent brighter highlights than pre- 
vious color picture tubes. The di- 
rectly viewed shadow-mask picture 


justment, 60 ohms, 

0.5 watt, RCA Stock No. 
105059 or equiv. (part of 
convergence-board 
assembly) 

Ris, Ree=100 ohms, 1 watt, 
part of convergence-board 
assembly 

Reao=Potentiometer, left 
red/green horizontal lines 
adjustment, 100 ohms, 

0.5 watt, RCA Stock No. 
120949 or equiv. (part of 
convergence-board 
assembly 

R2ai=Potentiometer, left 
red/green vertical lines 
adjustment, 100 ohms, 

0.5 watt, RCA Stock No. 
120949 or equiv. (part of 
convergence-board 
assembly 

Res=270 ohms, 0.5 watt 
(part of convergence- 
board assembly) 

R2sa=180 ohms, 1 watt (part 
of convergence-board 
assembly) 

Res=270 ohms, 1 watt (part 
of convergence-board 
assembly) 

R2e—Potentiometer, left blue 
adjustment, 60 ohms, 3 
watts, RCA Stock No. 
114627 or equiv. (part of 
convergence-board 
assembly) 

Rev=Potentiometer, top 
red/green vertical lines 
adjustment, 350 ohms, 
0.5 watt, RCA Stock No. 
116635 or equiv. (part of 
convergence-board 
assembly) 

Reos=Potentiometer, top blue 
horizontal lines adjust- 
ment, 350 ohms, 0.5 watt, 
RCA Stock No. 116635 or 
equiv. (part of con- 
vergence-board assembly) 

R2e=82 ohms, 0.5 watt 
(part of convergence- 
board assembly) 

Rso=4700 ohms, 2 watts 

(part of deflection-yoke 
assembly) 

Rai, Rse=—220 ohms, 0.5 watt 

S=Service switch, RCA 
Stock No. 120838 or equiv. 

SGi through SG7=Capacitor, 
spark-gap, 0.5 pF, 1000 
V, RCA Stock No. 120819 
or equiv. 

TH:i—=Thermistor ; cold re- 
sistance, 1.3 ohms; RCA 
Stock No. 120891 


See Note on page 617. 


tube incorporates a screen with 
nearly straight sides and sharply 
rounded corners. 

The 15LP22 is designed for op- 
eration with the blue gun down. The 
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anode bulb contact for high voltage 
connection is still located in the top 
section of the tube. Operation in the 
blue-down orientation, with respect 
to the viewing screen, provides op- 
timum compromise of pincushion dis- 
tortion at the top and bottom of the 
screen. The tube is equipped with an 
integral filter glass protective win- 
dow, sealed to the base plate of the 
tube with a clear resin. An external 
magnetic shield is not required on 
the 15LP22. Another main feature 
of the color picture tube is an 
einzel-lens focus system. This sys- 
tem is relatively insensitive to varia- 
tions of the high voltage so that the 
tube maintains good focus even with 
_ variations in picture brightness. 

The focus system for the color 
picture tube is very similar to that 
used in instruments equipped with 
a black-and-white picture tube. Nor- 
mally, the 15LP22 will have opti- 
mum focus when connected to 
ground potential. However, provi- 
sions to change the focus potential 
are facilitated by a pin connector 
from pin 9 of the picture tube. The 
focus selected jumper can be con- 
nected to 620 volts, 320 volts, or 
ground merely by relocating the 
slip-on connector to the proper stake 
extending from the circuit board. 

A three-position service switch 
S: is incorporated into the picture- 
tube circuitry to facilitate receiver 
setup and adjustment. The NORMAL 
position of the switch, of course, per- 
mits normal receiver operation. With 
the switch in the SETUP or RAS- 
TER position, the video input is 
disconnected from the picture tube, 
and the ground return for the age 
circuit is opened. Raster height and 
width and color and background 
levels can then be more easily ad- 
justed. 

The output of the color differ- 
ence amplifiers are applied to the re- 
spective grids of the tricolor picture 
tube. The luminance signal from the 


second video amplifier is applied to 
the three cathodes of the color pic- 
ture tube. These signals combine to 
intensity modulate the three electron 
beams to produce the color image on 
the picture-tube screen. 

The horizontal and vertical de- 
flection coils in a yoke on the neck 
of the picture tube deflect the elec- 
tron beams, in response to signals 
received from the horizontal and 
vertical output stages, to produce 
the horizontal and vertical scanning 
required to trace the image on the 
picture-tube screen. (These coils are 
connected in shunt with the respec- 
tive horizontal and vertical output 
transformer.) 

The horizontal output circuit 
provides a sawtooth current wave- 
form at a frequecy of 15,750 Hz to 
the horizontal-deflection coils, and 
the vertical output circuit provides a 
60-Hz sawtooth current wave to the 
vertical-deflection coils. The picture 
tube electron beams are simultane- 
ously deflected horizontally across 
the screen at a rate of 15,750 Hz and 
vertically at a rate of 60 Hz. 

At the completion of each hori- 
zontal trace (end of rising portion 
of sawtooth current wave), the beam 
is deflected back to the left side of 
the screen (retrace) to start another 
trace period. A _ positive blanking 
pulse (included in the video signal) 
applied to the cathodes of the pic- 
ture tubes cuts off the picture tube 
during this period so that the re- 
trace lines do not appear on the tube 
screen. The picture tube is similarly 
blanked at the end of each vertical- 
trace period. 

Correct color reproduction re- 
quires that the three beams of the 
color picture tubes meet, or con- 
verge, at the shadow mask and ex- 
cite color dots of the same trios. The 
three electron guns of the color pic- 
ture tube are mechanically tilted 
toward the center axis of the tube 
so that virtual convergence is ob- 
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tained with no external converging 
force applied. Slight bending of one 
or more of the beams may be re- 
quired for exact convergence. The 
convergence circuit performs this 
function. 

The components on the converg- 
ence board shown in the circuit dia- 
gram are mounted on a disk-shaped 
circuit board with a center hole that 
permits it to be fitted directly on 
the neck of the color picture tube. 
These components are interconnected 
in a dynamic type of convergence 
system. In this system, sine wave 
currents are used to provide hori- 
zontal convergence, and parabolic 
current waves are used to provide 
vertical convergence. 

The sine waves of current used 
to provide horizontal convergence 
are derived from a voltage pulse de- 
veloped across an auxiliary winding 
of the high-voltage transformer 
(T; in circuit 26-34) and applied 
through pin 8 of the convergence- 
board input connector P:. The cur- 
rent through each of the three sets 
of horizontal convergence coils (L: 
and La, Ls and Lio, and Lis and Las) 
is individually adjustable in both 
amplitude and phase. The phase of 
the convergence current is adjusted 
b the Horizontal Shape control Le, 
which resonates with the two 0.15- 
merofarad capacitors C., and C, at 
the line frequency (15,750 Hz). The 
sine-wave convergence current is 
produced by ringing this resonant 


circuit with the pulse obtained from 
the high-voltage transformer. Po- 
tentiometers Ris, Ric, Ris, Roo, and 
Res adjust the amplitude of the sine- 
wave convergence current. 

Vertical-frequency (60-Hz) saw- 
tooth voltages obtained from _ sec- 
ondary windings of the _ vertical- 
output transformer (T2 in circuit 
26-34), applied through pins 4 and 
5 and pins 6 and 7 of connector P,, 
are used to derive the vertical con- 
vergence-current waveform. Because 
of the integrating action of the con- 
vergence coils, this sawtooth voltage 
results in a parabolic current wave 
through the convergence coils. Po-. 
tentiometer Rs adjusts the amplitude 
of the vertical voltage parabola ap- 
plied to the three sets of vertical 
convergence coils (Ls and Ls, L; and 
Le, and Li and Lu). 

A vertical-frequency sawtooth 
voltage from a secondary winding 
of the vertical-output transformer, is 
applied across potentiometer Ri. The 
sawtooth voltage is obtained from 
center tapped transformers; the 
voltage at the center of potentiom- 
eter Ri, therefore, is approximately 
zero with respect to circuit ground. 
Adjustment of this potentiometer 
mixes either positive or negative 
sawtooth voltages with the para- 
bolic convergence voltage and, in 
this way, controls the shape of the 
convergence signal applied to the 
convergence coils. 
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RCA Technical Publications 


on Electron Tubes, Semiconductor Products, 
and Batteries 


OPIES of the publications listed 

below may be obtained from your 
RCA distributor or from Commercial 
Engineering, Radio Corporation of 
America, Harrison, N. J. 


Electron Tubes 


@ RCA ELECTRON TUBE HANDBOOK 
—HB-3 (7%” x 5%”). Five 214-inch- 
capacity binders. Contains over 6000 
pages of looseleaf data and curves on 
RCA receiving tubes, transmitting tubes, 
cathode-ray tubes, picture tubes, photo- 
cells, phototubes, camera tubes, ig- 
nitrons, vacuum gas rectifiers, traveling- 
wave tubes, premium tubes, pencil 
tubes, and other miscellaneous types 
for special applications. Available on 
subscription basis. Price $20.00* includ- 
ing service for first year. Also available 
with RCA Semiconductor Products 
Databook SPD-100 at special combina- 
tion price of $30.00.* 


@ RADIOTRON® DESIGNER’S HAND- 
BOOK—4th Edition (8%4” x 542”)— 
1500 pages. Comprehensive reference 
- covering the design of radio and audio 
circuits and equipment. Written for 
the design engineer, student, and ex- 


perimenter. Contains 1000 _ illustra- 
tions, 2500 references, and_ cross- 
referenced index of 7000 entries. 


Edited by F. Langford-Smith. Price 
q7.00.* t 


@ RCA PHOTOTUBE AND PHOTOCELL 
MANUAL—PT-60 (814” x 53%8”)—192 
pages. Well-illustrated informative man- 
ual covering fundamentals and operat- 
ing considerations for vacuum and gas 
phototubes, multiplier phototubes, and 
photocells. Also describes basic appli- 
cations for these devices. Features easy- 
to-use selection chart for multiplier 
phototubes. Data and performance 


curves given for over 90 photo-sensitive 
devices. Price $1.50.*+ 


@ RCA TRANSMITTING TUBES—TT-5 
(8144” x 53%%”)—320 pages. Gives data 
on over 180 power tubes having plate- 
input ratings up to 4 kw and on as- 
sociated rectifier tubes. Provides basic 
information on generic types, parts 
and materials, installation and applica- 
tion, and interpretation of data. Con- 
tains circuit diagrams for transmitting 
and industrial applications. Features 
lie-flat binding. Price $1.00.*+ 


@ RCA INTERCHANGEABILITY DIREC- 
TORY OF INDUSTRIAL-TYPE ELECTRON 
TUBES—ID-1020-H (10%” x 8%%”)—12 
pages. Lists more than 2300 basic type 
designations for 22 classes of industrial 
tube types; shows the RCA Direct Re- 
placement Type or the RCA Similar 
Type, when available. Single copy free 
on request. 


@ RCA’ INDUSTRIAL RECEIVING-TYPE 
TUBES—RIT 104F (10%” x 8%%”)—24 
pages. Concise technical data on over 
200 types used in military, industrial, 
and commercial equipment. Includes 
application guide, chart of prototype 
versus similar RCA industrial types, in- 
terchangeability list of domestic versus 
RCA replacements, terminal diagrams, 
and socket and connector information. 
Price 25 cents.* 


@ RCA RECEIVING TUBES AND PIC- 
TURE TUBES—ERT-1275M (10%” x 
834”)—-56 pages. Contains classification 
chart, application guide, characteristics 
chart, and base and envelope connection 
diagrams on more than 1300 entertain- 
ment receiving tubes and picture tubes. 
Price 40 cents.*f 


@ RCA INTERCHANGEABILITY DIREC- 
TORY OF FOREIGN vs. U.S.A. RECEIV- 
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ING-TYPE ELECTRON TUBES—ERT- 
197E (8%” x 10%”)—8 pages. Covers 
approximately 800 foreign tube types 
used principally in AM and FM radios, 
TV receivers, and audio amplifiers. In- 
dicates U.S.A. direct replacement type 
or similar type if available. Price 10 
cents.* 


@ RCA NUVISTORS—INDUSTRIAL AND 
MILITARY—NIT-140—28 pages. A guide 
for communication equipment designers, 
researchers and experimenters. De- 
scribes design features and performance 
characteristics. Contains characteristic 
charts, curves, socket information, di- 
mensional outlines, and terminal dia- 
grams. Price 35 cents.* 


@ RCA PERIODICALLY FOCUSED 
TRAVELING-WAVE TUBES—ICE-204— 
56 pages. Contains theory of operation, 
design features, and performance char- 
acteristics of RCA periodically focused 
traveling-wave tubes. Prince 50 cents.* 


@ RCA RECEIVING TUBE AND PIC- 
TURE TUBE SUBSTITUTION GUIDE— 
ERT-198—Price 25 cents.* 


@ RCA PHOTOMULTIPLIER AND IMAGE 
TUBES—PIT-700 (10%” x 8%”)—36 
pages. Includes concise data on RCA 
photomultiplier tubes, ¢as and vacuum 
photodiodes, sockets and shields for 
phototubes, and dimensional outlines 
for photo and image tubes. Price 60 
cents.* 


@RCA PHOTOMULTIPLIER TUBES FOR 
NEW-EQUIPMENT DESIGN—PIT-703— 
16 pages. Reviews some of the applica- 
tions of photomultiplier tubes. RCA’s 
wide selection is demonstrated by a 
composite graph of spectral responses; 
a matrix of spectral response designa- 
tions versus configuration further assists 
in preliminary selection of tube types. 
Additional characteristics are tabulated 
to help narrow the choice. Price 35 
cents.* 


@ RCA PICTURE TUBE PRODUCT 
GUIDE—COLOR AND BLACK & WHITE 
—PIX-300B—24 pages. Includes inter- 
changeability chart and characteristics 
chart on all industry types where RCA 
has a replacement for both black-and- 


. Storage 
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white and color picture tubes. Basing 
diagrams and _ illustrations depicting 
safety features are also included. Price 
30 cents.* 


@ PRODUCT GUIDE FOR RCA POWER 
TUBES—PWR-506B—40_ pages. Con- 
tains tabulated data on all RCA power 
tubes in order of type designation within 
each general class of service. Includes 
maximum ratings, temperature ratings, 
heater or filament requirements, outline 
drawings, and basing diagrams. Price 30 
cents.* 


@ RCA INDUSTRIAL TUBES PRODUCT 
GUIDE—TPG-200C (10%” x 8%”)—28 
pages. Covers all RCA industrial-tube 
product lines. Gives a brief description 
of each product line together with quick- 
selection data. Single copy free on re- 
quest. 


@ RCA STORAGE TUBES AND CATHODE- 
RAY TUBES—STC-900B—16 pages. 
Contains technical information on RCA 
tubes, special-purpose kine- 
scopes and oscillograph-type cathode- 
ray tubes including display-storage tubes, 
radechons, scan-conversion tubes, flying- 
spot tubes, monitor, projection, tran- 
scriber, and view-finder kinescopes; as 
well as data on fluorescent screens. 
Price 20 cents.* 


@ RCA TRAVELING-WAVE TUBE CLASSI- 
FICATION CHARTS—MWD-101C—4 
pages. Contains catalog-type data. Sin- 
gle copy free on request. 


@ RCA PENCIL TUBE CLASSIFICATION 
CHARTS—MWD-102B—4 pages. Con- 
tains catalog-type data. Single copy free 
on request. 


@ RCA CAMERA TUBES—CAM-600A— 
26 pages. Contains classification charts, 
defining data and typical characteristic 
curves for RCA image orthicons and 
vidicons. Camera tubes recommended 
for new equipment design are high- 
lighted. Price 50 cents.* 


@ VIDICONS—CAM-700—16 pages. 
Supplies tube selection guidance and 
data on RCA vidicons for commercial, 
educational, industrial, and military 
service. Also included are tube replace- 


able on a subscription basis. 
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ment information and typical vidicon 
characteristic curves. The information 
contained in this publication supersedes 
the vidicon section of the booklet CAM- 
600A. Price 30 cents.* 


@ TECHNICAL BULLETINS—Authorized 
information on RCA receiving tubes, 
transmitting tubes, and other tubes for 
communications and industry. Be sure 
to mention tube-type bulletin desired. 
Single-copy on any type free on request. 


Semiconductor Products 


@ RCA SEMICONDUCTOR PRODUCTS 
DATABOOK—SPD-100. Two loose-leaf 
binders for standard 84%” x 11” data 
booklets with more than 900 pages of 
data and curves on RCA semiconductor 
devices such as transistors, silicon rec- 
tifiers, and semiconductor diodes. Avail- 
Price 
$15.00* including service for first year. 
Also available with RCA Electron Tube 
Handbook HB-3 at special combina- 
tion price of $30.00.* 


@ RCA SILICON CONTROLLED RECTI- 
FIER EXPERIMENTER’S MANUAL—KM- 
71 (838” x 53%”)—136 pages. Contains 
24 practical and interesting control cir- 
cuits that can be built with a comple- 
ment of active devices available in kit 
form. Includes photographs, schematic 
diagrams, and descriptive writeups. Also 
includes brief descriptions of solid-state 
components used (rectifiers, transistors, 
SCR’s) and short section on trouble- 
shooting. Price 95 cents.*t 


@ RCA SILICON POWER CIRCUITS 
MANUAL—SP-50 (84%4” x 54%4”)—416 
pages. Contains design information for 
a broad range of power circuits using 
RCA silicon transistor, rectifiers, and 
thyristors (triacs and SCR’s). Gives de- 
sign criteria and procedures for applica- 
tions involving rectification, supply filter- 
ing, power conversion and regulation, 
ac line-voltage controls, rf power ampli- 
fiers, and control and low-frequency 
amplifiers. Shows design and practical 
circuits. Price $2.00.*7 


@ RCA TRANSISTOR MANUAL—SC-13 
(83%8” x 538”)—544 pages. Contains 
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up-to-date definitive data on over 770 
semiconductor devices including tunnel 
diodes, silicon controlled rectifiers, va- 
ractor diodes, conventional rectifiers, 
and many classes of transistors. Fea- 
tures easy-to-understand text chapters, 
as well as tabular data on RCA discon- 
tinued transistors. Contains over 40 
practical circuits, complete with parts 
lists, highlighting semiconductor-device 
applications. Price $2.00.*7 


@ RCA TUNNEL DIODE MANUAL— 
TD-30 (83%%” x 5%”)—160 pages. De- 
scribes the microwave and switching 
capabilities of tunnel diodes. Contains 
information on theory and character- 
istics, and on tunnel-diode applications 
in switching circuits and in microwave 
oscillator, converter, and amplifier cir- 


~ cuits. Includes data for over 40 RCA 


germanium and gallium arsenide tun- 
nel diodes and tunnel rectifiers. Price 
py el UR 


@ RCA SEMICONDUCTOR PRODUCTS 
GUIDE—SPG-201D (10%” x 8%”) 
—44 pages. Contains classification 
chart, index, and. ratings and char- 
acteristics on RCA’s line of transistors, 
silicon rectifiers, semiconductor diodes, 
and photocells. Price 75 cents.* 


@ RCA DIFFUSED-JUNCTION SILICON 
RECTIFIER STACKS AND BRIDGES—SRS- 
300—10 pages. Contains technical data 
on RCA’s diffused-junction silicon recti- 
fier stacks and bridges. Characteristics 
of basic rectifier circuits are also given 
to assist in selection of proper RCA 
rectifier device. Price 20 cents.* 


@ RCA SMALL-SIGNAL SILICON N-P-N 
TRANSISTORS—SST-210—8 pages. Con- 
tains technical data on 2N2102 family 
of silicon transistors including high- 
voltage types, very-high voltage types, 
linear-beta types, and general types. 
Also includes quick-reference guide. 
Price 20 cents.* 


@ DESIGN OF TRANSISTOR SWITCH- 
ING CIRCUITS FOR DATA-PROCESS- 
ING EQUIPMENT—CTG-161—42 pages. 
Gives design considerations for a va- 
riety of transistor switching circuits for 
data-processing equipment such as logic 
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gates, flip-flops, and memory drivers. It 
includes a review of switching theory, 
design procedures, methods of specify- 
ing characteristics and ratings for com- 
puter switching transistors; examples of 
design procedures; typical circuits using 
RCA transistors; and a complete listing 
of RCA Computer Transistors with 
ratings, characteristics, and performance 
data. Price 75 cents.* 


@ RCA MOS FIELD-EFFECT TRANSIS- 
TORS PRODUCT GUIDE—MOS-160—20 
pages. Includes comprehensive data on 
RCA dual insulated-gate and _ single 
insulated-gate MOS FET’s in easy-to- 
find format plus background informa- 
tion on MOS construction and applica- 
tion. Price 20 cents.* 


@ HEAT-SINK GUIDANCE FOR RCA 
THYRISTORS USING TO-5 AND ““MODI- 
FIED TO-5’ PACKAGES—SCR-501—6 
pages. Application guide on heat-sink 
methods for RCA thyristors. Single copy 
free on request. 


@ RCA HOMETAXIAL BASE SILICON 
POWER TRANSISTORS—HBT-400A— 
18 pages. Contains data, dimensional 
outlines and theoretical information on 
hometaxial-base silicon power transis- 
tors. Price 30 cents.* 


@ RCA LOW-NOISE COMMUNICA- 
TION-TYPE TRANSISTORS—CTG-165— 
Contains quick-selection graphs and 
charts and capsule data for RCA Bi- 
polar Transistors and MOS Field-Effect 
Transistors for Low-Noise VHF and 
UHF Communication and Industrial In- 
strumentation Applications. Includes 
special characteristics curves showing 
quick-selection chart containing curves, 
G, (dB) and NF (db) vs. f (30 to 1000 
MHz) for each listed transistor type. 
Single copy free on request. 


@ MOUNTING HARDWARE FOR RCA 
INDUSTRIAL SEMICONDUCTOR _ DE- 
VICES—MHI-300—4 pages. Contains 
mounting information for RCA indus- 
trial transistors, thyristors, and rectifiers. 
Single copy free on request. 


@ RCA RF POWER TRANSISTORS— 
RFT-700B—6 pages. Contains data, 
selection guide, and a quick-selection 
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graph on RCA “overlay” transistors. 
Single copy free on request. 


@ RCA PHOTOCELLS—SOLID-STATE 
PHOTOSENSITIVE DEVICES—CSS-800A 
—32 pages. Contains detailed and up- 
dated information on RCA cadmium- 
sulfide and  cadmium-sulfo-selenide 
photoconductive-cell characteristics, an 
extended section on photoelectric mea- 
surements, a new section describing de- 
sign, new circuits, and an extension 
replacement guide. Price 35 cents.* 


@ RCA PHOTOCONDUCTIVE CELLS— 
File No. 312—8 pages. Contains de- 
scriptive material, characteristic curves, 
and _ classification charts on RCA 
cadmium-sulfide and cadmium-sulfo- 
selenide brood-area photoconductive 
cells. Single copy free on request. 


@ RCA SILICON POWER TRANSISTOR 
APPLICATION GUIDE—1CE-215—28 
pages. For designers of industrial and 
military equipment. Discusses ratings, 
stability conditions, parameters and 
equivalent circuits. Includes design pro- 
cedures and specific design equations for 
several transistor circuits. Price 50 
cents.* 


@ SILICON VHF TRANSISTORS APPLI- 
CATION GUIDE—1CE-228—20 pages. 
For designers of industrial and military 
equipment. This guide describes the 
capabilities of RCA silicon vhf transis- 
tors for application at frequencies up to 
300 MHz. Includes typical circuits for 
the 2NF1491 family of silicon vhf tran- 
sistors. Maximum ratings and character- 
istics are included. Price 50 cents.* 


@ RCA’ THYRISTORS (SCR’s AND 
TRIACS)—SCR-500A—22 pages. Con- 
tains tabulated data, classification charts 
and dimensional outlines for all-diffused 
silicon thyristors. Price 40 cents.* 


@ RCA TOP-OF-THE-LINE SOLID-STATE 
REPLACEMENT GUIDE—SPG-202-E—48 
pages. Lists 31 RCA “Top-of-the-Line” 
SK-Series replacement semiconductor 
devices which can replace more than 
9600 types of transistors, integrated cir- 
cuits, and rectifiers used in entertain- 
ment electronic equipment, including 
U.S.A. industry-standard (EIA) types, 
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foreign types, and types identified only 
by device-manufacturers’ part numbers. 
Price 15 cents.* 


@ TRANSISTORIZED VOLTAGE REGU- 
LATOR APPLICATION GUIDE—1CE- 
254—12 pages. Discusses transistorized 
voltage regulators of the series and 
shunt types. Includes design considera- 
tions, step-by-step design procedures, 
and the solutions to sample design prob- 
lems. Price 20 cents.* 


Integrated Circuits 


@ RCA LINEAR INTEGRATED CIR- 
CUIT FUNDAMENTALS—(814” x 53%”) 
240 pages. Contains basic principals 
involved in design and application of 
linear integrated circuits—includes de- 
scription of silicon monolithic fabri- 
cation process—derivation of design 


- equations and performance criteria— 


schematic diagrams, operating charac- 
teristics, and performance data for 
RCA (multiple-function silicon inte- 
grated circuits for a variety of linear 
applications. Price 2.00*t 


Batteries 


@ RCA BATTERY MANUAL—BDG-111 
(10%” x 834”)—68 pages. Contains in- 
formation on dry cells and batteries 
carbon zinc, mercury, and alkaline 
types. Includes battery theory and ap- 
plications, detailed electrical and me- 
chanical characteristics, a classification 
chart, dimensional outlines, and termi- 
nal connections on each battery type. 
Price 50 cents.*f 

@ RCA BATTERIES—BAT-134H (10%” 
x 83%”—36 pages. Technical data on 
146 carbon-zinc, alkaline, and mer- 
cury batteries for consumer and in- 
dustrial applications. Includes replace- 
ment information for 4000 portable 
radios, and cross-references 860 do- 
mestic battery types to their RCA re- 
placements. Price 35 cents.*f 


Test and Measuring 
Equipment 


@ INSTRUCTION BOOKLETS — Illus- 
trated instruction booklets are available 
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for all RCA test instruments at the 
prices indicated below. 


WA-44A (Audio Signal 


Generator iy 5 se sons co $0.50* 
WA-44C (Audio Signal 

Generator) Fe eras Vee 1.00* 
WO-33A (Super Portable 

OscillOscOne). .« «rye 6 4 1.00* 
WO-88A (5-in. Oscilloscope) ...0.75* 


WO-91A (5-in. Oscilloscope) ...1.00* 


WO-91B (5-in. Oscilloscope) ...1.00* 
WR-36A (Dot-Bar Generator) .0.50* 
WR-46A (Video Dot/Crosshatch 

Getierator) 2. 2% ers oa ie 1.00* 
WR-49A (RF Signal 

GleneratOL ys. oles 0.50* 
WR-49B (RF Signal 

<seneratOr )-? soe. Ss ke os 1.00* 
WR-50A (RF Signal 

Generator) ..c6. 20 ee si 1.00* 
WR-51A (Stereo FM Signal 

Simulator Pore e583 1.00* 
WR-52A (Stereo FM Signal 

Simulatonm),. Setiecee i sos 1.00* 
WR-61B (Color-Bar 

Generator) a. ss eran 1.00* 
WR-64A (Color Bar/Dot/Cross- 

hatch Generator) ..... 1.00* 
WR-64B (Color/Bar/Dot/Cross- 

hatch Generator) ..... 1.00* 
WR-67A (Test-Oscillator) ..... 0.25* 
WR-69A (Television/FM Sweep 

Generator) Vii. wets 3. 1.00* 
WR-70A (RF-IF-VF Marker 

AGGCR yy Os cae vers 0.75* 
WR-86A (UHF Sweep 

Generator); .. 2. ss 0.50* 
WR-99A (Marker Calibrator) ..1.00* 


WT-100A (Electron-Tube Micro 
Mho Meter)... 7. I 75% 
WT-100A (Electron-Tube Micro 
Mho Meter, Ser. No. 


1001 and over) ...... 2.00* 
WT-100A (Tube Chart 

MCE ZEG See coarse aes 3.00* 
WT-110A (Automatic Electron- 

Tube Mester): ....4..: 0.75* 
WT-110A (1CE-174 Card Punch 

DENCE PARA tee BUREN 0;25* 


WT-110A (1CE-234 Card Punch 
WAGER cr Urracete oe ave lotatetic 3 1.00* 
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WT-115A (Color Picture Tube 

Lester ) staid: bade sioma. 0.50* 
WV-37A (Radio Battery 

[Pestery Misc cake aikicnrets 0.237 
WV-37B (Radio Battery 

TREStED) Bile wc tcherniae iene: 0.25* 
WV-38A (Volt-Ohm- 

Milliammeter) ....... 0.50* 
WV-65A (VoltOhmystt) ...... 0.25* 
WV-74A (High Sensitivity 

AC VINMY o. & aye ees 0.75* 
WV-75A (VoltOhmystt) ...... 0.25* 
WV-76A (High Sensitivity 

AC VEVM).~ obras eve 0.75* 
WV-77A (VoltOhmystt) ...... 0.25* 
WV-77B (VoltOhmystt) ...... 0.25* 
WV-77E (VoltOhmystt) ...... 1.00* 
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WV-84C (Ultra-Sensitive DC 


Microammeter) ......0.75* 
WV-9S5A (Master 

VoltOhmystt) .......0.25* 
WV-97A (Senior | 

VoltOhmystt) ....... 0.75* 
WV-98A (Senior 

VoltOhmystt) ....... 1.00* 
WV-98B (Senior 

VoltOhmystt) .......1.00* 
WV-98C (Senior 

VoltOhmystt) ....... 0.50* 
195-A (VoltOhmystt) ......... 0.25* 


° Trade Mark Reg. U.S. Pat. Off. 


* Prices shown apply in U.S.A. and are 
subject to change without notice. 


+ Suggested price. 
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Reading List 


This list includes references of both elementary and advanced character. 
Obviously, the list is not inclusive, but it will guide the reader to other references 


ALBERT, A. L. Electrons and Electron Devices. The Macmillan Co. 

Beck, A. H. W. Thermionic Valves. Cambridge University Press 

CuuTE, G. M. Electronics in Industry. McGraw-Hill Book Co., Inc. 

Dog, R. B. Television Principles. McGraw-Hill Book Co., Inc. 

Dow, W. G. Fundamentals of Engineering Electronics. John Wiley and Sons, Inc. 
EasTMAN, A. V. Fundamentals of Vacuum Tubes. McGraw-Hill Book Co., Inc 
Epson, W. A. Vacuum Tube Oscillators. John Wiley and Sons, Inc. 

Fink, D. G. Television Engineering. McGraw-Hill Book Co., Inc. 


Guirarpl, A. A. Radio and Television Receiver Circuitry and Operation. Rinehart 
and Co., Inc. 


Gray, T. S. Applied Electronics. John Wiley and Sons, Inc. 


Gros, B. Basic Television. McGraw-Hill Book Co., Inc. 


HENNEY, KEITH. Radio Engineering Handbook. McGraw-Hill Book Co., Inc. 
Hoa, J. B. Basic Radio. D. Van Nostrand Co., Inc. 


- Koiter, L. R. Physics of Electron Tubes. McGraw-Hill Book Co., Inc. 


MAEDEL, G. F. Basic Mathematics for Television and Radio. Prentice-Hall, Inc. 
Marcus, A. Elements of Radio. Prentice-Hall, Inc. 


MARKUS AND ZELUFF, Handbook of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Inc. 


MILLMAN AND SEELY. Electronics. McGraw-Hill Book Co., Inc. 


MOYER AND WosTREL. Radio Receiving and Television Tubes. McGraw-Hill Book 
Ce. inc. 


PENDER, DELMAR, AND McILWaIN. Handbook for Electrical Engineers—Communi- 
cations and Electronics. John Wiley and Sons, Inc. 


PREISMAN, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill 
Book Co., Inc. 

Hickey, H. V., and VILLINES, Jr., W. M. Elements of Electronics. McGraw-Hill 
Book Co., Inc. 

RCA TECHNICAL Book SeErIEs. Electron Tubes, Vol. I and Vol. II. RCA Review. 

Reicu, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book 
Co., Inc. 

RICHTER, WALTHER. Fundamentals of Industrial Electronic Ciruits. Mc-Graw-Hill 
Book Co., Inc. 

SEELY, S. Electron Tube Circuits. McGraw-Hill Book Co., Inc. 

SPANGENBERG, K. R. Vacuum Tubes. McGraw-Hill Book Co., Inc. 

STURLEY, K. R. Radio Receiver Design. Chapman and Hall, Ltd. 

TERMAN, F. E. Fundamentals of Radio. McGraw-Hill Book Co., Inc. 

TERMAN, F. E. Radio Engineers Handbook. McGraw-Hill Book Co., Inc. 

The Radio Amateurs Handbook. American Radio Relay League. 

ZWORYKIN AND MorTON. Television: The Electronics of Image Transmission. John 
Wiley and Sons, Inc. 
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KEY: BASING DIAGRAMS (Bottom Views) 


Gas-Type Tube Hi Heater Tap for 
Panel Lamp 
BC Base Sleeve 
Hu Heater Tap 
BS Base shell 
IC Do Not Use 


C External Con- 


ductive Coating ; 
IS Internal Shield 


CL Collector 


K Cathode 
DJ Deflecting Elec- 
trode LC Do Not Use, 
Except As 
ES External Shield. | Specified. in 
; Data 


F Filament 
NC No Internal 


2 ai _ Connection— 

+ Filament May Be Used 
(positive only) As Tie Point 

F— Filament P Plate (Anode) 


(negative only) 


RCJ Ray-Control 


Fy Filament Tap Electrode . 
\ 
G Grid S Shell 
H Heater TA Fluorescent Target 


Subscript for multi-unit types: 


B = beam power unit P = pentode unit 
D = diode unit T = triode unit 
HP = heptode unit TR = tetrode unit 


HX = hexode unit 


hse E i coe 


